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WHAT'S HAPPENING 

HARDWARE 




Intel 

Dials Into 
Internet TV 



Speaking at the recent Dive Into Media confer- 
ence, Intel's Erik Huggers confirmed rumors that 
Intel is in fact focusing attention on the television 
industry in 2013. Specifically, the company plans 
to introduce an Internet television service that 
supports accessing both on-demand and live 
content via a set-top box that uses Intel processors. 
Interestingly, the device will integrate a camera 
that would automatically recognize an individual 
user and direct recommended content and ads her 
way; Intel employees are already testing such boxes. 
Huggers revealed that Intel is currently talking 
with content providers and that the service will 
involve offering bundles of content smaller than 
what cable operators now offer. The service won't 
include the ability to pay for only channels a user 
wants. "I don't believe that the industry is ready for 
a la carte," Huggers said. I 
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Best Buy Puts The Kibosh 
On Showrooming 

Admit it, you've showroomed. Stepping into a brick-and-mortar to 
eyeball some gear up close before ultimately buying it online at a 
friendlier price has become fairly commonplace, after all. Well, Best 
Buy has taken steps to make showrooming a thing of the past. In mid- 
February the company announced that effective March 3, it's making 
permanent the price-matching policy it implemented for the 2012 
holiday season. In a statement, Best Buy announced its Low Price 
Guarantee policy will price-match "all local retail competitors and 19 
major online competitors" and cover all product categories and "nearly 
all in-stock products, whenever asked by a customer." The guarantee 
is good at BestBuy.com, 1,000-plus big box and 400-plus mobile 
standalone U.S. stores, and on the telephone. Best Buy also announced 
that it will cut its merchandise return policy from 30 days to 15. H 



WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AMD and 
Intel CPUs. 



*As of February 2012 

** Manufacturer's 
estimated price 
per 1 ,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


NA 


$199.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


NA 


$179.99 


AMD FX-8150 Black Edition Eight-Core 


10/12/2011 


$245** 


$189.99 


$169.99 


AMD FX-8120 Black Edition Eight-Core 


10/12/2011 


$205** 


$159.99 


$159.99 


AMD FX-6100 Black Edition Six-Core 


10/12/2011 


$165** 


$119.99 


$119.99 


AMD A8-3870K Black Edition Quad-Core 


12/20/2011 


$135** 


$89.99 


$104.99 


AMD A8-3850 Quad-Core 


7/3/2011 


$135** 


$99.99 


$99.99 


AMDFX-4100 Quad-core 


10/12/2011 


$115** 


$104.99 


$104.99 


AMD A10-5800K Quad-Core 


10/12/2012 


$122 


$129.99 


$129.99 


AMD A6-3650 Quad-Core 


7/3/2011 


$115** 


$74.99 


$81.99 


Intel Core i7-3970X Extreme Edition 


11/12/2012 


$999** 


$1,079.99 


$1,049.99 


Intel Core i7-3960X Extreme Edition 


11/14/2011 


$990** 


$1,069.99 


$1,069.99 


Intel Core i7-3930K 


11/14/2011 


$555** 


$569.99 


$569.99 


Intel Core i7-3770K 


4/23/2011 


$332** 


$329.99 


$329.99 


Intel Core i7-3770 


4/23/2011 


$294** 


$299.99 


$289.99 


Intel Core i7-2600K 


1/9/2011 


$317** 


$319.99 


$319.99 


Intel Core i7-3820 


2/12/2012 


$305** 


$299.99 


$299.99 


Intel Core i5-3570K 


4/23/2011 


$225** 


$229.99 


$229.99 


Intel Core i3-2130 


9/4/2011 


$138** 


$129.99 


$129.99 


Intel Core i3-2120 


2/20/2011 


$138** 


$124.99 


$124.99 
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WHAT'S HAPPENING 

HARDWARE 



GameStop Sends A Message 
On Used Games 

Would you buy a new gaming console that prevented playing used games? 
Rumors are flying that Microsoft's next Xbox might not play used games, 
but videogame retail giant GameStop says that 60% of gamers it surveyed 
are opposed to such a development. "Consumers want the ability to play 
pre-owned games," GameStop CFO Rob Lloyd says. "They want portability 
in their games. They want to play physical games. And to not have those 
things would be a substantial reason for them not to purchase a new 
console." Bloomberg reported GameStop gathered its data by surveying 
PowerUp Rewards loyalty program members. Although Microsoft declined 
to comment on the rumors, Piper Jaffray analyst Michael Olson disputed 
Microsoft's used-game intentions, writing "we are confident that both the 
new PlayStation and the new Xbox will support used games." I 



GameStop 




Silicon Alley Insider /\/\f Chart of the Day 
Mobile Device Activity While Watching TV 



Tablet Smartphone 

Bl INTELLIGENCE 




Checked email Surfed the Web 



Source : Nielsen Mobile Connected Device Report, Ql 2012 



Shopping Social networking Looked up info Looked up Looked up 

related to TV product info for coupon* or deal 
program ad I saw on TV related to TV ad 
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Second-Screen Explosion Is Imminent 

If you conduct a bit of "second-screen" activity on your smartphone or 
tablet while watching TV, you're hardly alone. Business Insider recently 
released a report focused on the act of using a smartphone or tablet 
as a TV companion device to add levels of interactivity (think social 
networking or dedicated apps) and predicts that the second-screen 
industry is set to explode. In a summary, Business Insider reports that 
85% of smartphone users engage in second-screen-linked behavior at 
least once monthly, more than 60% weekly, and 39% daily. Further, 
60% of Americans who earn more than $50,000 a year use their devices 
while watching the tube. With TV ad spending having reached $18.4 
billion for Q3 2012 in the United States alone, the mobile industry is 
naturally looking to take a slice of that fat pie. ■ 




Corsair Pumps 
Air Into Voyager 



Dubbed the world's first "all-in-one portable 
wireless drive, home network drive, USB drive, and 
wireless hub," Corsair's Voyager Air is a tantalizing 
piece of multimedia goodness. Beyond operating 
as a traditional USB 3.0 drive, the multi-talented 
Voyager Air also functions as a NAS device once it's 
connected to a home network via Gigabit Ethernet — 
complete with support for multiple OSes and devices 
supporting network share connections (smart TVs, 
game consoles, streaming media boxes, etc.). But 
that's not all. An integrated Li-Ion battery (seven 
hours continuous video streaming) and wireless 
functionality enables streaming media to up to five 
devices simultaneously. Connect to a Wi-Fi hotspot, 
and the Voyager Air can share secured Internet 
access with mobile devices. The 500GB model runs 
$179.99, while the 1TB version is $219.99. ■ 
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Ouya Plans To Keep Console Fresh, Very Fresh 

Kickstarter backers should now have their hands on the Ouya, the $99 hackable, Android-based gaming 
console that attracted nearly $8.6 million in pledges last summer. Non-backers can pick up their own 
Ouya units in June via retail outlets. According to recent comments from Ouya CEO Julie Uhrman, no 
one will have to wait long to acquire follow-ups. "There will be a new Ouya every year. There will be an 
Ouya 2 and an Ouya 3," Uhrman says. "We'll take advantage of faster, better processors, take advantage 
of prices falling. So if we can get more than 8GB of flash in our box, we will." The approach won't 
negatively impact gamers either, as titles will be backward-compatible. Reportedly, Ouya will connect 
licenses to a gamer's account vs. connecting licenses to the hardware. Speaking of games, OuyaForum. 
com is keeping an ongoing list of titles (currently numbering in the hundreds) that developers or Ouya 
have confirmed for release, including the much-publicized Final Fantasy III. ■ 




Hardware Mole 




SSDsTo Put A Hurting 
On HDD Market 

Out with the old and in with the new. That's the theme 
of a recent report from IHS iSuppli that predicts HDD 
revenue will drop roughly 12% this year due to a 
"relentless onslaught" from SSDs and mobile devices. IHS 
iSuppli expects HDD revenue to drop to about $32.7 
billion this year (down 11.8% from 2012) and remain 
flat through 2014 reaching $32 billion. IHS Analyst Fang 
Zhang says that among the myriad challenges the HDD 
industry faces are falling SSD prices. HDDs, however, 
will remain the dominant storage form factor this year, 
"especially as demand for Ultrabooks picks up and hard 
drives remain essential in business computing." The long- 
term forecast for PC optical drives isn't much better, 
with IHS painting a "grim" scenario due to continued 
challenges from the likes of thinner PC designs. "Optical 
drives could eventually be abandoned by PC makers 
altogether," the report warns. ■ 



Acoustic-Assisted Magnetic 
Recording To The Rescue 

Speaking of storage, Oregon State University electrical 
engineers recently released details concerning a discovery they 
made involving the use of high-frequency sound waves to 
store more data on HDDs and SSDs. The researchers write 
that while it's possible to store more data in a smaller space 
by heating magnetic materials temporarily in a particular 
spot, doing so has been difficult due various complexities 
involved and because "heating tends to spread beyond where 
it is wanted." Using "acoustic-assisted magnetic recording" 
technology, the researchers claim they can direct ultrasound 
"directly at a highly specific location while data is being stored, 
creating elasticity that literally allows a tiny portion of the 
material to bend or stretch." Once the ultrasound waves stop, 
the material immediately regains its shape and data is reliably 
stored without "concerns around heating." Associate professor 
Albrecht Jander says the technology "should allow us to marry 
the benefits of solid-state electronics with magnetic recording 
and create non-volatile memory systems that store more data in 
less space, using less power." ■ 
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LibreOffice To The Power Of Four 

Rejoice, lovers of free things. The Document Foundation 
has released version 4.0 of LibreOffice, its free open- 
source office suite. Although far from an earth-shaking 
update, 4.0 has improvements worth noting, including 
a "cleaner and leaner code base, an improved set of 
features, better interoperability, and a more diverse and 
inclusive ecosystem." The improved interoperability 
includes DOCX and RTF documents, while elsewhere 
4.0 provides integration with numerous content and 
document management systems; an ability to export 
charts as images in Calc; and support for Personas, or 
Firefox Themes, to "give LibreOffice a personalized look." 
The Document Foundation says LibreOffice has grown 
dramatically in less than 30 months to "become the 
largest independent free software project." ■ 



The New Digital Divide According 
To Tim Berners-Lee 

You're familiar with the "digital divide" as it relates to those with 
Internet access vs. those without. Tim Berners-Lee, widely regarded 
as having been instrumental in the creation of the web, believes 
there's a second type of digital divide relating to those who possess 
programming skills vs. those who only know how to use standard 
programs such as word processors. Speaking at the World Economic 
Forum, Berners-Lee said that those who can code can "make 
a computer do whatever you can imagine." Other users treat a 
computer more like an appliance. "When it breaks, they shout, 
'Mum!" he stated. Berners-Lee argues that a lack of coding skills puts 
users at the mercy of "a bunch of companies who would love to be 
able to lock it down, so you can only run the applications that they 
allow; the ones you can get from their app store." He suggests that all 
students should be exposed to hands-on coding lessons, which would 
help create a new generation of coders and logical thinkers. I 




Software Shorts 



L .(.«,' n , 





And The Winner Of 

Best Linux Distro Goes To. . . 

As any knowledgeable Linux user can tell you, there's no shortage 
of desktop Linux distros to choose from. But which one is best? For 
the 12th year, LinuxQuestions.org asked its community of users for 
input. Following a record number of votes cast, LinuxQuestions.org 
announced its Members Choice Award Winners in early February in 
30-plus categories, including Desktop Distribution of the Year, for which 
Slackware topped Ubuntu and Linux Mint, respectively. Other winners 
included LibreOffice (Office Suite), Firefox (Browser), KDE (Desktop 
Environment), amaroK (Audio Media Player Application), GIMP 
(Graphics Application), vim (Text Editor), Battle for Wesnoth (Open 
Source Game), and Python (Programming Language). Elsewhere, by a 
landslide, Raspberry Pi (79.29%) won Open Source Hardware Product of 
the Year honors topping Arduino (33%) and the Pandora (9.39%). I 



CPU / April 2013 7 




Netfllx and AOL: A decade of moving In opposite 




I 




Think Dial-up Is Dead? Think Again Free Wi-Fi For All? 



Yes, there are still a patient few among us toiling away 
over dial-up access. Actually, there are more than a few 
According to recent results, AOL still had 2.8 million dial-up 
subscribers as of 2012's end. SplatF.com reports that that's 
down roughly 500,000 subscribers from 2011, but AOL 
only lost 100,000 subscribers after September, a lower- 
than-average decline. Also impressive is AOL's subscription 
business still takes in roughly $500 million annually, enough 
to cover all the company's costs and still pull a profit. Further, 
the Q4 2012 results marked AOL's first growth in eight 
years. Still, as SplatF.com points out, "it's hard to find two 
companies that better represent the old and new Internet 
eras than AOL and Netflix." While both are primarily 
subscription-based, a SplatF.com reports "since AOL's dialup 
business peaked in 2002, Netflix has gained subscribers at a 
fairly similar rate as AOL has lost dialup customers." ■ 



A recent Washington Post article said that the FCC wants to create 
nationwide "super Wi-Fi" networks "so powerful and broad in 
reach that consumers could use them to make calls or surf the 
Internet without paying a cellphone bill every month." The paper 
reported that the plans have "rattled the $178 billion wireless 
industry" to point that it has launched a fierce lobbying effort to 
persuade policymakers to rethink the proposal. Reportedly, various 
tech giants that believe free Wi-Fi would propel an explosion 
of innovation and devices have countered with an "equally 
intense campaign." Not everyone is buying the report, however. 
Economist Jeffrey Eisenach responded in a post on AEIdeas, the 
American Enterprise Institute's blog, that "the story is almost 
entirely fiction." The only taking of sides occurring, he writes, 
relates to planned incentive auctions that will transfer 120MHz 
of broadcast TV spectrum to wireless broadband providers "who 
need it to meet exploding demand." I 




Site Seeing 



Now Playing: The Kidnapper's Foil 

It's apparent that Melton Barker loved movies. Beyond claiming to have 
worked with numerous Hollywood studios in the 1920s and discovering 
Spanky McFarland of the "Little Rascals," Barker's production company shot 
dozens of versions of "The Kidnapper's Foil" in scores of U.S. towns from the 
1930s to 1970s. MeltonBarker.org explores Barker's travels to "look at his life 
and methods, illustrate the practice of itinerant filmmaking, and attempt to 
uncover new films." According to the site, Barker contacted local theaters and 
newspapers to foot production costs and charged a few dollars to audition 
locals before shooting the flick in a local park or home. A few weeks after 
filming, a screening was held at the sponsoring theater, and rave reviews were 
inevitably reported in the local paper. While the vast majority of prints are no 
longer, the site says, theaters and local historical societies have largely obtained 
those that do. MeltonBarker.org itself has a dozen copies of the film, which was 
added to the National Film Registry in 2012, for online viewing. ■ 
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1&1 WEB HOSTING 



1&1 Windows hosting packages now feature 1 GB (up from 200 MB) 
MSSQL 2012 databases, In addition, we've updated ASP.NET to 
version 4.5 and added Dedicated Application Pools to achieve top 
flexibility and performance of your Windows-based web applications. 
As always, 1&1 data centers offer top security, featuring Cisco firewall 
protection and maximum uptime due to our geo-redundancy. 



Dual Hosting for Maximum Reliability 

Your website hosted across multiple servers 
in two different data centers, and in two 
geographic locations. 

Unlimited Bandwidth (Traffic) 

lpV6 Ready 




50 GB Webspace 


Unlimited Bandwidth (Traffic) 


250 E-Mail Accounts (2 GB each) 


24/7 Phone and E-mail Support 


NEWIASP.NET/ t £gSm . 
NET Framework 4, 4.5 ASRHet 


NEW! PHP 5.4 

and Host multiple websites 


NEW! 10 MSSQL 2012 

Databases (1 GB each) * SQL Server 2012 


10 MySQL 

Databases (1 GB each) 


NEW! ASP.NET MVC 


NEW! Webspace Recovery and 
daily server backups 


NEW! Dedicated App Pools 


2 Click & Build Applications, 
like Wordpress, Joomlal, TYP03 


$0.99 z;:::: h 


$0.99 







1and1.com 



* Offers valid for a limited time only. Visit www.1and1.com for billing information and full promotional offer details. Program and pricing specifications and availability subject to change 
without notice. 1&1 and the 1&1 logo are trademarks of 1&1 Internet, all other trademarks are the property of their respective owners, © 2013 1&1 Internet. All rights reserved. 




Celeron, Celeron Inside, Centrinn, Cenlrino Inside, Cenlrino I ogo.Cwe Inside. Intel, Intel i ogo Intel Core intft Inside ntfi Inside I ogn, Intel V iv. Intel vttj. Itani.m, Itanium rside Pni i,m Pentium insir'e.Viw hs de.vPno Inside, Xeon, and Xew Inside are trademarks of Intel Corporation in the U.S. and other countries. 
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YOUR UNLIMITED GAMING SOLUTIONS 



m 



Gainer Infinity 8800 Pro SE 



Windows 8 

Gigabyte* X79-UD4 US83.0 & SATA III 
Corsair' 1 6GB-DDR3 1 600 Mhz Quad Channel Memory 
Western Digital 1 2TB SATA III 7200RPM HD 64MB Cache 
Nvidia* Geforce* GTX 670 2GB Direct X 1 1 Video 
Azza Genesis 9000 Full Tower Case 800 Watt Power 

Asetek Liquid Cooling System 

Nvidia" 3D Vision Glass and LCD + $499 



Intel® Core™ i7 Processor Extreme Edition 

3970X3.50Ghz $2325 From 

3930K3.20Ghz $1845 <fr * CAE 

38203.60Ghz $1545 A J^tO 



inside" 



CORE" \7 



Intel® Core™ 17 
Processor 



3770K3.50Ghz 
37703.40Ghz 
3570K3.40Ghz 
35703.30Ghz 
3470 3.1 OGhz 



Windows 8 

Gigabyte* GZ-Z77-D3H Mainboard w/ USB 3.0 & SATA 6 

Corsair 5 8GB DDR3 1600 Mhz Dual Channel Memory 

1TB SATA III 7200 RPM HD 32MB Cache 

Nvidia* Geforce* GTX 650 1GB Video Card 

Thermaltake Commander Gaming Tower Case 430 Watt Power 

Asetek Liquid Cooling System 

From 



$ 655 



Intel® Core™ 
Processor 

3770K3.50Ghz 
37703.4CGhz 
3570K3.40Ghz 
35703.30Ghz 
3470 3.1 OGhz 



Gamer Xtreme 3000 

C'-o|| 4») \\m\\$%\[i 



Windows 8 

Gigabyte* GA-Z77-HD3 Intel Z77 Chipset Mainboard 

Corsair 16GB DDR3 1 600 Mhz Dual Channel Memory 

2TB SATAIII 7200 RPM HD 64MB Cache 

Nvidia" Geforce" GTX 650Ti 2GB Direct X 1 1 Video Card 

CoolerMaster HAF 912 Gaming Tower Case 600 Watt Power 

Asetek Liquid Cooling System 

From 



$ 899 



Fangbook Xplorer-7 100 

Intel" Core" i7 Processor 3630QM 

S^^r I 1 1 1 I 1 1 




Intel® Core™ 
i7 Processor 
3630QM 

$ 1299 



Windows 8 

Intel HM77 Chipset 

17.3" Fuil HD Display 1920x1080 

8GB DDR-3 1333 Memory 

1TB SATA !l Hard Drive 

Nvidia* Geforce*675M 4GB 
DirectX 11 Video Card 

8XDVD+-RWRewriteable Drive 

1000/100/10 Network Card 

802.11 B/G/N Wireless Network 



Ultrabook Zeus- M3 



Intel® Core™ 
i5 Processor 
3317U 

$ 1029 



Cyber POWER. 



Vireless Network 



Intel" HM77 Chipset 

802.1 1 8/G/N Wireless Network 



IEEE II USB |lfl, hr 
1394 3.0 i 3 " r 



Windows 7 

16GB DDR3 PCI 333 Memory 

240GB Intel 520 SATA III 6.0Gb/s Hard Drive 

14.1" Full HD 1366x768 

Inter HD Graphics 4000 Direct XI 1 
Support Integrated Video 

1000/100/10 Network Card 

Free Carrying Case 




All Desktop systems come with 3 year Limited Warranty 4- lifetime toll free techsupport 



NVIDIA", iForcc", GeForce-- 1 , SU™ arc trademarks or registered trademarks of NVIDIA Corporation or Its. subsidiaries I 
Cyberflower PCs use genuine Microsoft 1 * Windows* * www. microsoft .corri/^racy/howtotell 



i fie United States and otiicr counties. 




FRDNT5IDE 

DIGITAL ECONOMY 



Job Of The Month 



Consider these perks: free drinks and snacks . . . video games ... an on-site masseuse . . . epic ping 
pong battles. Oh, and you get to have a part in playing cupid every day. Millions of people worldwide 
have used the online dating site eHarmony to find their significant others. Now the site is looking for a 
Senior Systems Administrator to help maintain its servers and oversee its storage infrastructure. The 
ideal candidate will be a Linux/Unix systems guru with extensive experience working with Java EE 
application server, who also knows network protocols inside and out and is a troubleshooting samurai. 
Yes, you will be on call 24 hours a day, including some weekends, but hey, playing cupid isn't for the 
faint of heart. If you'd like to work in a headquarters building located a few short blocks from the 
Pacific Ocean and have a shot at earning stock options in a pre-lPO company 
with an internationally recognized brand name, check 
out the vibe and the job posting at eHarmonv.com . 





Yeah, I'm Addicted 

ABI Research estimates that 22% of tablet 
owners now spend more than $50 per month 
buying goods and services through their tablet. 
Another 9% spend $100 or more monthly. 






What About Counter-Strike? 



Want to know what people do when they're online? Docstoc. 
com , a site that specializes in providing products and services 
to entrepreneurs and small businesses, researched what 
people were doing on the Internet. Here's what they found: 



Send/receive email 

Use search engines 

Look for directions and maps 

Check the weather 

Get news 

Buy products 

Use social networking sites 
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GIGABYTE 



GIGABYTE Full Series Mini-ITX Solution 

Small in Size, Big in Performance 

GIGABYTE Mini-ITX motherboards provide endless possibilities in terms of building a compact PC rig 
that fits right in with your increasingly digital home environment, while also supporting powerful and 
efficient processors. 




Home theater systems, 
Small business applications 





GIGABYTE 

Mini-ITX Series 





H E AW GEAR 
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CPU's Mammoth PSU Roundup 



Systems built for gaming and 
overclocking are generally power- 
hungry systems, so it's important that 
you invest in a power supply that delivers 
reliable, stable power to your high-end 
components. Thankfully, modern power 
supplies are brimming with all kinds 
of built-in protections, and most meet 
some version of the 80 PLUS certification 
program for PSU efficiency. For example, 
at 50% load, 80 PLUS Gold-rated models 
must be at least 90% efficient, while 
Platinum-rated models much reach 92% 
efficiency. Here, we'll briefly talk about 
what you should double-check before 
buying a power supply. Then, we'll review 
a batch of the latest PSUs. 

To ensure compatibility with 
motherboards that provide extra power 
connectors for better overclocking, 
high-end PSUs often include a few 
EPS12V connectors. The EPS12V 
connectors may be a full 8-pin or a split 
4+4-pin design. Generally, at least one of 
the latter is included to provide support 
for older motherboards that may only 
require a 4-pin ATX12V CPU power 
connector. The number of PCI-E plugs 
generally scale with the wattage of the 
power supply. For instance, a 750W 
power supply would be limited to a 
dual-GPU setup, so you'll generally see 
four PCI-E connectors. 1000W PSUs are 
generally capable of handling the needs of 
a triple-GPU configuration, which means 
you typically see six PCI-E connectors. 
That being said, it doesn't hurt to have 
a couple of extra PCI-E connectors 
on your PSU, as some enthusiast 
motherboards now include extra PCI-E 
connectors along the PCI-E lanes to add 
stability. Whatever your build may be, 



it's important to ensure that the PSU 
provides enough connectors to support 
the hardware you plan on installing. 

How We Tested 

We installed the power supplies into 
a system running Intel's Core i7-3770K 
on a GIGABYTE GA-Z77X-UD4H 
motherboard. For graphics power, the 
system included two ZOTAC GeForce 
GTX 580s. A 128GB Crucial RealSSD 
C300 and 16GB of Kingston's HyperX 
Predator DDR3-1866 memory rounded 
out our test system. To push the power 
load, we simultaneously ran POV-Ray 



Beta 3.7 (runs at 100% on all CPU 
cores) and the Aliens vs. Predator 
(stresses GPUs by using 2,560 x 1,600 
video resolution and highest visual 
settings) benchmarks. 

We measured the maximum wattage, 
power factor, volts, and amps using 
an ExTech True RMS Power Analyzer 
Datalogger. We took measurements with 
both SLI and single-card setups to show 
you how the power supply performed at 
different loads. The key metric from the 
testing process is power factor, because 
it measures the relationship between the 
average power available (the incoming 



Platimax1350W 

$389.99 I ENERMAX 
ecomastertek.com 
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AC power) and the actual amount of 
DC power used. 

One last thing before you jump into 
the review: We've added the benchmark 
numbers for all of the power supplies 
we've reviewed since the last PSU 
roundup (December 2012 issue) into the 
chart found at the end of this article. This 
way, you can compare and contrast how 
the units in this roundup stack up to the 
models we've tested since the beginning 
of the year. 

ENERMAX Platimax 1350W 

The Platimax 1350W is the highest 
wattage power supply in ENERMAX's 
flagship Platimax lineup. Some of the 
key highlights for the Platimax 1350W 
include a completely modular design, 
support for quad GPUs, and 80 PLUS 
Platinum efficiency (up to 94%). 
ENERMAX has integrated a number 
of other high-end features to ensure 
enthusiasts and gamers will find the 
power supply to their liking. 

With the Platimax 1350W, you'll have 
a lot of connectivity options, but since 
everything is modular, you only have 
to connect the cables you need. In all, 
you'll find the 24-pin main power, two 
8-pin EPS12V connectors, one 4-pin 
ATX12V connector, 8 PCI-E connectors, 
14 SATA connectors, 10 Molex, and 
two FDD connectors. The two 8-pin 
EPS 12V connectors ensure that you'll 
be able to power today's overclocking- 
centric motherboards. There's one cable 
that features two SATA and two Molex 
connectors, which is handy when you 
need a single cable that provides both 
types of peripheral power. With cable 
bend, the unit measures 8.5 inches. 

ENERMAX uses six 12V rails for 
power distribution on the Platimax 
1350W. The first two are 20A rails, 
while the remaining four are 30A each. 
In total, these six rails can provide 
up to 1,350 watts of power. The +5V 
and +3.3V rails provide 24A each 
and can deliver up to 120 watts of 
power. ENERMAX lists a peak power 
of 1,600 watts. The Platimax 1350W 



features a 139mm PWM fan that can 
run anywhere from 600 to l,500rpm. 
ENERMAX provides protections for 
overcurrent, overvoltage, undervoltage, 
overpower, overtemperature, and short 
circuits. Another high-end technology 
is the copper bridge array, which helps 
to keep dynamic loads within 2%. 
(Intel's SSI design guide only requires 
5% regulation.) 

The ENERMAX Platimax 1350W 
produced great results in our load 
testing. In SLI, we saw a maximum 
wattage of 64 1W with an impressive 
power factor of .988. The same test 
also produced a maximum voltage of 
119.6V and a maximum amperage 
of 5.43A. With one GTX 580, the 
power supply delivered a maximum 
wattage of 430W, a power of factor of 
.986, a maximum voltage of 119.2V, 
and a maximum amperage of 3.73A. 
With its high-end features and price, 
the ENERMAX Platimax 1350W 
is definitely aimed at performance 
and gaming enthusiasts. It delivers 
on performance and efficiency, and 
ENERMAX backs the unit with plenty 
of protection technologies to ensure the 
rest of your gear is safeguarded, too. 



Cooler Master Silent 
Pro Gold 1200W 

The Silent Pro Gold 1200W 
comes with a number of patented 
technologies to improve efficiency 
and reduce heat. For example, Cooler 
Master uses its Hybrid Tranformer 
technology to integrate a heatsink into 
the transformer mount and reduce 
the size of the transformer by 25% 
compared to traditional designs. The 
result is lower energy consumption 
and better heat transfer, which leads 
to higher efficiency. Cooler Master also 
uses its Heat Transfer Technology to 
route the airflow inside the PSU along 
the heatsink for maximum cooling 
performance. This PSU reaches a peak 
efficiency of 90% to meet the 80 PLUS 
Gold certification. 

Power users will like that the Silent 
Pro Gold 1200W provides 1,200 watts 
of power and support for quad-GPU 
configurations. The hardwired cables 
consist of the 20+4-pin main power, two 
4+4-pin EPS 12V connectors, and four 
PCI-E connectors (two 6-pin and two 
6+2-pin). The modular cables provide 
you with another four PCI-E connectors 
(two 6-pin and two 6+2-pin), nine 
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SATA connectors (split between three 
cables), four Molex (split between two 
cables), and one FDD. The unit is built 
with a 135mm PWM fan that will auto- 
matically adjust its speed based on load 
and temperature. 

Cooler Master designed the Silent Pro 
Gold 1200W with a single +12V rail that 
can handle up to 9 8 A, which works out 
to 1,176 watts. The +5V rail supports 
2 5 A, while the +3.3V rail can deliver up 
to 22A. Other intriguing features include 
a double layer EMI filter, which helps 
to safeguard the devices connected to 
the PSU. Overvoltage, undervoltage, 
overpower, overtemperature, short circuit, 
and overcurrent protections are also built 
into the Silent Pro Gold 1200W. 

The Silent Pro Gold 1200W produced 
a maximum wattage of 630W with a 
power factor .978 in our SLI load tests. 
We also saw a maximum voltage of 
118.8V and a maximum amperage of 
5.45A. With one graphics card, this PSU 
delivered a maximum wattage of 43 6 W 
with a power factor of .962, while the 
maximum voltage reached 119.3V and 
maximum amperage of 3. 81 A. The Silent 
Pro Gold 1200W proved to be quiet 
during our load testing, and it provides 
you with enough connections to support 
most any high-end build. 

Corsair AX860i 

Corsair's digitally controlled AX1200i 
is one of, if not the top, performing 
power supplies we've ever tested. The 
AX860i provides the same DSP (digital 
signal processor) technology found in the 
AX1200L The big benefit of the digital 
design is that the AX860i can natively 
integrate with Corsair's Link Dashboard 
software, thanks to the included USB 
dongle. Through Link, you'll be able 
to see, in real-time, things such as the 
PSU's internal temperature, fan speed, 
and efficiency level. You can adjust fan 
speed profiles on the fly to suit your 
performance and acoustic needs. 

Some of the other key advantages 
of the AX860i include DC voltage 
regulation on the +12V, +5V, and +3.3V 




AX860i 

$249.99 I Corsair 
www.corsair.com 



AX760 

$199.99 I Corsair 
www.corsair.com 
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rails that will operate within 1.5% over 
the whole load range, plus the ability to 
automatically adjust for voltage drops 
in the DC output cable. Corsair also 
indicates that the DSP design in the 
AX860i results in reduced power loss for 
improved efficiency. The unit offers a max 
efficiency of 92% to meet the 80 PLUS 
Platinum standard. 

With the AX860i's six PCI-E 6+2- 
pin connectors, Corsair provides support 
for up to triple SLI and CrossFire GPU 
setups. Overclockers will also like that 
Corsair includes two 4+4-pin EPS 12V 
connectors to cover CPU power on both 
high-end and legacy motherboards. A 
total of 12 SATA connectors, eight Molex 
connectors, and two FDD connectors 
round out the AX860i's connectivity. All 
of the cables are modular. To cool the 
AX860i, Corsair uses a 120mm fan that 
only begins to spin until the total load on 
the PSU goes above 30%. 

In terms of power distribution, Corsair 
designs the AX860i with a 71.6A +12V 
rail that can handle up to 859.2 watts. 
Through Corsair Link, you can switch the 
AX860i from a single rail power setup to 
a virtual multi-rail setup, with individual 
overcurrent protection levels for each rail. 
Both the +5V and +3.3V rails support up 
to 25A to deliver a combined max power 
of 125 watts. For troubleshooting, there's 
a self-test switch that determines if all of 
the AX860i's DC output voltage rails are 
working. The AX860i offers protection 
against overvoltage, overcurrent, over- 
temperature, and short circuits. 

We had high expectations for the 
AX860i, based on the results of the 
AX1200i, and we weren't disappointed. 
In SLI, we saw a maximum wattage 
of 620 W with a power factor of .991. 
Power factor dropped to .985 (still a 
good number) at a maximum wattage 
of 412W with one GTX 580. The 
AX860i is a power supply that's certainly 
designed for enthusiasts, and it adds 
variety to the Corsair digital PSU 
lineup. It's a perfect fit for those who 
thought that the 1200i was more power 
than necessary for their build. 



Corsair AX760 

The AX760 from Corsair offers a look 
of understated elegance, with its eye- 
catching, partially mirrored label and 
black exterior. Enthusiasts and modders 
will also like that the AX760's set of 
modular cables are low profile. Corsair 
provides two 4+4-pin EPS 12V connectors 
and six 6+2-pin PCI-E connectors to 
ensure that power users will have all the 
hookups they need. 

The rest of the cable lineup includes 
the 20+4-pin main power, 12 SATA, eight 
Molex, and two FDD connectors. We 
also like 120mm double ball bearing, 
PWM fan built into the unit, as it offers 
a Zero RPM mode for complete silence 
at low load levels. The temperature- 
controlled fan only works as hard as 
necessary to keep internal temps in check, 
which keeps the AX760's noise level to a 
minimum. Corsair tests to the AX760 to 
ensure it can deliver 760 watts of power at 
50 degrees Celsius, and like the AX860i, 
the unit also includes a self-test switch. 



EV0 BLUE 2.0 Black 850W 

$179.90 I Thermaltake 
www.thermaltakeusa.com 



In terms of rail distribution, the 
AX760 offers a single +12V rail that 
supports up to 63A of power. The 
+ 5V and +3.3V rails both can handle 
up to 25A. This energy-efficient power 
supply is 80 PLUS Platinum-certified, 
delivering up to 92% efficiency. 
Corsair indicates that it uses high- 
quality capacitors in the AX760 to 
ensure reliability. The AX760 also offers 
built-in protections for overvoltage, 
undervoltage, overcurrent, and short 
circuits. We like that Corsair backs the 
AX760 with a seven-year warranty, too. 
Including cable bend, the AX760 is 7.3 
inches long. 

At peak output in SLI, the AX760 
hit a maximum wattage of 612W, a 
power factor of .988, a max voltage of 
118.7V, and a max amperage of 5.12A. 
This PSU was even more impressive 
in the single-GPU tests, delivering a 
maximum wattage of 418W, a power 
factor of .992, a max voltage of 
117.8V, and a max amperage of 3.59A. 
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The Corsair AX760 was one of the top 
performers in the roundup, and when 
you combine that with the all-modular 
design and seven-year warranty, you've 
got a great all-around PSU. 

Thermaltake EVO BLUE 2.0 
Black 850W 

With an aggressive look and ad- 
vanced cooling features, the EVO 
BLUE 2.0 Black 850W an 80 PLUS 
Gold-certified PSU designed for gamers 
and enthusiasts. Thermaltake builds 
this power supply with a Turbo Charge 
button that pushes the 140mm fan's 
speed to the maximum (l,900rpm) 
and switches its LED from blue to red. 
Turbo Charge also allows for 100 watts 
of extra power. Power users will also like 
that the EVO BLUE 2.0 Black supports 
SLI and CrossFire configurations with 
its four 6+2-pin PCI-E connectors. 

This PSU has a semi-modular 
design with easy to route flat cables. To 
provide complete support for all the 
hardware in your build, you'll find the 
aforementioned PCI-E connectors, a 
4+4-pin EPS 12V connector, nine SATA 
connectors, and six Molex connectors. 
The SATA connectors are split between 
three cables that are 33.5 inches long, 
which should be provide enough room 
to reach optical drives and storage 
drives in even the tallest cases. The six 
Molex connectors are distributed on two 
cables, which are also 33.5 inches long. 
With the exception of the 24-pin main 
power and 4+4-pin EPS 12V cables, the 
EVO BLUE 2.0 Black 850W's cables are 
modular. The overall length of the PSU, 
including cable bend, is 7.2 inches. 

In terms of power layout, Ther- 
maltake designs the EVO BLUE 
2.0 Black 850W with one +12V rail 
that can handle up to 70A, which 
is equivalent to 840 watts. The +5V 
and +3.3V rails each support 20A 
for a combined maximum output of 
100 watts. Thermaltake tests the EVO 
BLUE 2.0 Black 850W to ensure that 
it will deliver a 850 watts of continuous 
power at temperatures of up to 50 C. 
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Silencer MK III 750W 

$159.99 I PC Power & Cooling 
www.pcpower.com 
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EVO BLUE 2.0 Military Green 750W 

$159.94 I Thermaltake 
www.thermaltakeusa.com 
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Silent Pro M2 720W 

$139.99 I Cooler Master 
www.coolermaster-usa.com 



In the normal fan mode, the EVO 
BLUE 2.0 Black 850W's fan will only 
run as system load demands. You'll find 
built-in protection against overpower, 
overvoltage, and short circuits. 

In our SLI test runs, the EVO BLUE 
2.0 Black 850W delivered a maximum 
wattage of 614W and a power factor 
of .972. Using a single graphics card, 
maximum wattage and power factor 
were 42 1W and .972, respectively. Both 
tests produced a maximum voltage of 
119.4V, while the maximum amperage 
fell from 5.28A in SLI to 3.62A with 
one GPU. Thermaltake's EVO BLUE 
2.0 Black 850W fills the bill for gamers 
who want to add a power supply that 
adds to the look of their system. It 
also meets the performance needs for 
enthusiasts only planning on installing 
two graphics cards in their system. 

PC Power & Cooling Silencer 
MK III 750W 

We've been impressed with PC 
Power & Cooling's Silencer MK III 
lineup in the past, and OCZ (PC 
Power & Cooling's parent company) 
has recently added 750W and 850W 
models to the lineup. We got to check 
out the 750W model, which boasts 
the familiar all-white color and quiet, 
double ball-bearing 140mm fan that 
we've seen on the Silencer III 1200W. 
Even better, PC Power & Cooling 
installed a Dual Thermal Control 
System that lets you to switch between 
a Silent mode (fan doesn't start 
spinning until 50% load) and a Normal 
mode (fan always runs, but the speed 
with varies with load and temperature). 

PC Power & Cooling provides you 
with a partially modular design to 
reduce the number of cables inside the 
case. The hardwired cables consist of 
the 20+4-pin main power and 4 + 4- 
pin EPS 12V cables. All of the modular 
cables feature a flat, ribbon-style design 
that makes them easy to route. The 
modular cables also attach to the PSU 
in a rather unique style, using screw-on 
connectors to ensure a solid connection. 



You'll find four PCI-E cables, each 
with one 6+2-pin connector, so you'll be 
able to use this PSU with two high-end 
graphics cards. This PSU offers three 
SATA cables with four connectors apiece. 
There's only one Molex cable, but it 
provides four Molex connectors. Both the 
SATA and Molex cables offer a length of 
34-inches, which is good for builders with 
tall cases. The whole unit, including cable 
bend, measures 8.2-inches. 

The Silencer MK III 750W meets the 
80 PLUS Gold standard by operating 
at a maximum efficiency of 90%. It's 
designed with a single +12V rail that can 
handle 62A, while the +5V and +3.3V 
rails can each support a healthy 24A. 
The Silencer MK III 750W is capable 
of providing a continuous 750 watts of 
power at temperatures of 50 C, and PC 
Power & Cooling backs it with a seven- 
year warranty. 

We ran Silencer MK III 750W in the 
unit's normal fan mode for our tests. In 
SLI, this power supply hit a maximum 



wattage of 643W and a power factor of 
.986, while maximum voltage reached 
117.9V and maximum amperage hit 
5.58A. Running one GTX 580, we saw 
a similar power factor of .985, with a 
maximum wattage of 429W. PC Power 
& Cooling's Silencer MK III 750W is an 
attractive addition to most systems, and 
the silent mode delivers good results for 
quiet-computing enthusiasts. 

Thermaltake EVO BLUE 2.0 Military 
Green 750W 

Thermaltake's EVO BLUE 2.0 Military 
Green 750W is similar to the EVO 
BLUE 2.0 Black 850W seen earlier in 
this roundup, but this one comes in an 
army green color, so it'll fit nicely into any 
military-themed build. 

The "BLUE" part of the PSU's refers 
to its 140mm LED fan, which glows blue 
when the fan is running at normal speeds. 
Thermaltake also indicates that the fan 
can dynamically adjust its speed based 
on load and PSU temperature, and it will 
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continue running for 15 to 30 seconds 
after your PC is turned off to cool the 
PSU's internal hardware. Like its 850W 
cousin, the EVO BLUE 2.0 750W also 
features a Turbo Charge button that, 
when pressed, forces the fan to operate 
at full speed (l,900rpm). When in Turbo 
mode, the fan's LED switches to red and 
allows the PSU to increase its max output 
to 850 watts. 

This power supply meets the 80 
PLUS Gold certification, providing an 
efficiency range of 87% to 92% when 
under loads of between 20% and 100%. 
Thermaltake tests the power supply to 
deliver 750 watts of continuous power 
50 degrees Celsius. To protect your 
system, the EVO BLUE 2.0 750W has 
protections for overpower, overvoltage, 
and short circuits. 

In terms of hardware support, the 
EVO BLUE 2.0 750W allows for SLI 
and CrossFire configurations with 
its four 6 + 2-pin PCI-E connectors, 
which are split between two modular 
cables. The hardwired 4 + 4-pin 
EPS12V connector delivers support 
for CPU power on modern and legacy 
motherboards. For your PC peripherals, 
you'll find nine SATA connectors (split 
between three modular cables) and six 
Molex connectors (split between two 
modular cables). The SATA and Molex 
cables are extra long, too, measuring 
between 27.5 and 33.4 inches in 
length. All of the cables feature a flat 
design that makes them easy to route. 
Thermaltake designs the EVO BLUE 
2.0 750W with one +12V rail that can 
handle up to 62A, which is equivalent 
to 744 watts. 

In SLI, the EVO BLUE 2.0 hit 
a maximum wattage of 635W, a 
power factor of .975, a max voltage 
of 119.1V, and a max amperage of 
5.28A. With only one GPU, maximum 
wattage dropped to 421W with a 
power factor of .972. The EVO BLUE 
2.0 750W's Turbo Charge feature 
gives you some control over the PSU's 
cooling and noise level. It has the 
chops to handle dual GPUs and offers 



some attractive features for builders 
looking for a solid PSU. 

Cooler Master Silent Pro M2 720W 

The Silent Pro M2 720W provides 
you with a number of features to 
ensure compatibility with today's 
standards. For example, this unit 
supports Intel's latest ATX 12V v2.3 
processors, and it can also work with 
ErP Lot 6-ready motherboards to limit 
current draw in standby to no more 
than 0.1 A, as well as less than one 
watt when the system is off. The Silent 
Pro M2 750W is also equipped with 
a 135mm, intelligent fan that adjusts 
speed based load percentage. 

This 720W power supply provides 
support for SLI and CrossFire config- 
urations with its four PCI-E 6+2-pin 
connectors. To round out connectivity, 
you'll find a 24-pin main power 
connector, one 4 + 4-pin EPS12V 
connector, nine SATA connectors, five 
Molex cables, and one FDD connector. 



TRIATHL0R 650W 

$119.99 I ENERMAX 
www.ecomastertek.com 



Cooler Master utilizes a partially 
modular design in the Silent Pro M2 
720W, and the modular cables are flat 
for easy routing in your case. The PSU 
is 8.1 inches long, including cable 
bend, which should fit inside most 
midtower cases. 

For power, Cooler Master configures 
the Silent Pro M2 720W with a single 
+ 12V rail that supports up to 58A 
(696 watts), a +5V rail that can handle 
up to 25A, and a +3.3V rail that can 
sustain 20A. The +5V and +3.3V can 
handle a combined maximum of 150 
watts. Cooler Master builds this power 
supply with a double-layer EMI filter. 
You'll also enjoy protection against 
overvoltage, undervoltage, overpower, 
overtemperature, and short circuits. The 
Silent Pro M2 720W is backed with a 
five-year warranty, and Cooler Master 
lists a MTBF rating of 100,000 hours. 

In our SLI test run, Cooler Master's 
Silent Pro M2 720W posted a maximum 
wattage of 645W at a power factor of 
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.989. We also saw a maximum voltage 
of 118.9V and a maximum amperage 
of 5.59A. This power supply performed 
well powering one GTX 580, as well, 
posting a similar power factor of .988 
at a maximum wattage of 448W. The 
numbers are impressive for a midrange 
power supply, and we also like the wide 
range of protections built into the unit. 

ENERMAX TRIATHLOR 650W 

This attractive little power supply (it 
measures only 6.5 inches, including cable 
bend) features a glossy black exterior 
that will look good in most cases. Silent- 
computing enthusiasts will also like that 
ENERMAX built the TRIATHLOR 
650 W with a 120mm T.B. Silence Twister 
Bearing fan that's designed to reduce 
noise. The PSU is compliant with the 80 
PLUS Bronze certification and offers an 
efficiency of between 82 and 88%. 

For hardware support, ENERMAX 
has armed the TRIATHLOR 650W with 
a 20+4-pin main power connector, four 
6+2-pin PCI-E connectors, one EPS 12V 
4+4-pin connector, nine SATA connectors, 
five Molex connectors, and one FDD 
connector. All of the modular cables in 
this semi-modular power supply have a 
flat design that makes for easy routing 
inside your case. The two hardwired 
cables (the 20+4-pin main power and 
4+4-pin EPS 12V) are covered in thick 
mesh sleeving with a black and gold color 
scheme that matches the color of the PSU. 
Another cool design aspect of this power 
supply is the unit's support for 10-pin 
and 12-pin connectors, so it will remain 
compatible with future motherboards 
and/or graphics cards that have power 
connectors with high pin counts. 

With the TRIATHLOR 650W, you'll 
find two +12V rails that are each capable 
of handling up to 30A for a combined 
output maximum of 64 8 W. The +5V and 
+3.3V rails support a sturdy 24A each 
and a maximum of 140 watts. Peak power 
for the TRIATHLOR 650W can reach 
up to 715 watts. ENERMAX protects 
the PSU and connected hardware with 
overcurrent, overvoltage, undervoltage, 




GreenMax Plus 550W 

$75 I GIGABYTE 
www.gigabyte.us 



overpower, overtemperature, and short 
circuit safeguards. ENERMAX lists an 
overcurrent trigger range of 40 to 5 OA 
for the +12V rails on this power supply, 
while the +5V and +3.3V rails have an 
overcurrent trigger range of 30 to 40A. 
Overpower protection activates when 
output power reaches 120% to 150% of 
the rated maximum load. 

In our tests, the ENERMAX 
TRIATHLOR 650W posted a maximum 
wattage of 45 5 W and a power factor 
of .985 when we tested it with a single 
GPU. We also saw a max voltage of 
118.3V and a maximum amperage of 
3.94A. In SLI, maximum wattage 
bumped to 68 5 W, while the power factor 
was .989. Maximum voltage dropped to 
118.0V and maximum amperage climbed 
to 5.97A. The results are impressive for a 
650 W power supply. 

GIGABYTE GreenMax Plus 550W 

The GreenMax Plus lineup from 
GIGABYTE is ideal for builders on a 



budget who want an energy-efficient 
power supply. The GreenMax Plus 550W 
can run at an efficiency of up to 82%, 
which allows it to meet the 80 PLUS 
Bronze certification. You'll also get 
protections for overpower, overvoltage, 
overcurrent, undervoltage, and short 
circuits to defend your hardware against 
electrical hijinks. The small unit (it 
measures a little under 6.4 inches with 
cable bend) will also fit in virtually any 
midtower case. 

With the GreenMax Plus 550W, 
you'll find enough support for a 
basic system build. There's a 20 + 4- 
pin main power, one 4+4-pin EPS 12V, 
and two 6+2-pin PCI-E connectors. 
GIGABYTE also provides seven SATA 
connectors, four Molex connectors, 
and one FDD connector. GIGABYTE 
engineers the GreenMax Plus 550W 
with two +12V rails that can each 
support up to 30A for a maximum of 
504 watts. Both the +5V and +3.3V 
rails support 25A. 
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In terms of features, you'll find 
a 120mm fan that includes a smart 
sensor that will adjust fan speed 
based on temperature and load. The 
environmentally-friendly GreenMax 



Plus 550W also complies with the 
RoHS and WEEE regulations. 
GIGABYTE boasts that the unit 
is made with Japanese capacitors to 
ensure a steady output and longer life 



span. GIGABYTE backs the GreenMax 
Plus 550W with a five-year warranty. 

As this PSU only supported one of 
the ZOTAC GeForce GTX 580s in our 
test setup, we were only able to test 



As you can see, our roundup covers a wide range of prices and features. Compare the tests results with your price range, as well as the features listed 
in the review, to see which power supply is best for your build. 
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the GreenMax Plus 550W with one 
GPU. Under load, we saw a maximum 
wattage of 400W with a power factor 
of .980. Maximum voltage hit 117.3V, 
and maximum amperage reached 
3.46A. Those numbers are good for a 
mainstream power supply and make 
it a good fit for builders with basic 
system components. 



The Last Bit Of Energy 

We didn't have any skunks in this 
roundup. We saw power factors above 
and around .990 from the ENERMAX 
Platimax 1350W, the Corsair AX860i, 
and the Corsair AX760. Thermaltake 
delivered some unique design features 
with its EVO Blue 2.0 lineup. Those 
interested in quiet computing will 



like the features provided on Cooler 
Master's Silent Pro units and the PC 
Power & Cooling Silencer MK III 
750W. Builders looking for the most 
affordable PSU will like GIGABYTE'S 
GreenMax 550W. ■ 

by Nathan Lake 



Benchmark Results 


Maximum Wattage 


Power Factor 


Maximum Volts 


Maximum Amps 




One GeForce GTX 580 


430 


0.986 


119.2 


3.73 


Two GeForce GTX 580s 


641 


0.988 


119.6 


5.43 




One GeForce GTX 580 


436 


0.962 


119.3 


3.81 


Two GeForce GTX 580s 


630 


0.978 


118.8 


5.45 




One GeForce GTX 580 


412 


0.985 


118.2 


3.51 


Two GeForce GTX 580s 


620 


0.991 


118 


5.38 




One GeForce GTX 580 


437 


0.978 


N/A 


N/A 


Two GeForce GTX 580s 


644 


0.979 


N/A 


N/A 




One GeForce GTX 580 


418 


0.992 


117.8 


3.59 


Two GeForce GTX 580s 


612 


0.988 


118.7 


5.12 


Thermaltake Toughpower Grand Platinum 700W (March issue] 




One GeForce GTX 580 
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0.975 


N/A 


N/A 


Two GeForce GTX 580s 


665 


0.965 


N/A 


N/A 




One GeForce GTX 580 


421 


0.972 


119.4 


3.62 


Two GeForce GTX 580s 


614 


0.975 


119.4 


5.28 




One GeForce GTX 580 


429 


0.985 


117.5 


3.74 


Two GeForce GTX 580s 
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0.986 


117.9 


5.58 




One GeForce GTX 580 


420 


0.975 


N/A 


N/A 




One GeForce GTX 580 


421 


0.972 


119.6 


3.62 


Two GeForce GTX 580s 


635 


0.975 


119.1 


5.28 




One GeForce GTX 580 


448 


0.988 


118.8 


3.79 


Two GeForce GTX 580s 


645 


0.989 


118.9 


5.59 




One GeForce GTX 580 
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0.985 


118.3 


3.94 


Two GeForce GTX 580s 


685 


0.989 


118 


5.97 




One GeForce GTX 580 


482 


0.98 


N/A 


N/A 


Two GeForce GTX 580s 


700 


0.985 


N/A 


N/A 




One GeForce GTX 580 


400 


0.98 


117.3 


3.46 
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Cooler Master TPC 61 2 



With the TPC 612, Cooler Master 
offers a tall heatsink with four 
heatpipes and two vertical vapor 
chambers, the latter of which Cooler 
Master claims deliver three times more fin 
contact area than traditional horizontal 
chambers. The TPC 612's four cop- 
per heatpipes sprout from the cooler's 
polished copper base and snake through 
a generous stack of aluminum fins. Once 
the heatpipes and vapor chamber soak 
up heat from the CPU and distribute it 
to the cooler's fins, the included 120mm 
PWM fan (which has a speed range of 
600 to 2,000rpm), blasts it away. 

The TPC 612 measures 6.4 inches 
tall, and 4.5 inches of that is its stack 
of aluminum fins. As such, the TPC 
612 provides quite a bit of surface 
area to dissipate heat. Those with tall 
memory modules will also like that the 
fins measure only two inches deep, and 
the whole unit is only 3.2 inches deep 



when you attach the 120mm fan. This 
relatively skinny design helps ensure 
that the TPC 612's fins and fan won't 
cause issues with a motherboard's VRM 
heatsinks, either. 

Cooler Master provides clip-on fan 
covers — one preinstalled on the included 
fan and another for adding a second fan 
to create a push-pull configuration — that 
make it easy to quickly attach the fans 
to the heatsink. The 120mm PWM fan 
produces between 24.9 and 82.9cfm of 
airflow and a noise level between 9 and 
36dBA. The nickel-plated TPC 612 looks 
attractive inside a case, and the heatpipes 
are capped with rounded, reflective metal 
that adds a luxurious look. 



The installation process consists of 
adding bolts into the appropriate socket 
slot in an Intel or AMD backplate. Then, 
you'll fasten four standoffs to the bolts 
sticking through the motherboard. Next, 
you'll select the proper mounting bracket 
and fasten it to the standoffs with four 
nuts. You'll then install the heatsink by 
sliding its base over the two standoffs 
built into the mounting bracket, and 
finally, you'll secure the heatsink to the 
standoffs with two nuts. Attaching the 
fan is as simple as snapping it over the 
aluminum fins. The TPC 612 supports 
Intel LGA775/1 155/1 156/1366/2011 
and AMD AM2/AM2+/AM3/AM3+/ 
FM1/FM2 sockets. 

We installed the TPC 612 in a system 
running Intel's Core i7-3770K at the 
stock 3.9GHz Turbo Boost speed, two 
Zotac GeForce GTX 580s in SLI, and 
16GB of Kingston's HyperX Predator 
DDR3-1866 memory. After 10 minutes 
of letting our processor idle, we saw a 
maximum temperature of 34 degrees 
Celsius. In our POV-Ray 3.7 Beta stress 
test (render CPU on all cores, looped 
three times), the TPC 612 held the 
3770K's maximum temperature to 62 C. 
Next, we ran four instances of Prime95's 
Small FFT test for 10 minutes, which 
raised maximum temps to 65 C. 

Cooler Master's TPC 612 is an 
attractive CPU cooler that offers you 
headroom for overclocking a wide 
variety of processors. We also like that 
the slim design gives you the freedom 
to install high-end, tall-fin modules in 
your build. ■ 



by Nathan Lake 

TPC 612 

$49.99 
Cooler Master 

www.coolermaster-usa.com 



Specs: Heatsink: Copper base, aluminum fins, 4 heatpipes, vertical vapor chamber; Fan: 1 120mm 
(600 to 2,000rpm); Warranty: Two years 

Test system specs: Processor: Intel Core i7-3770K; Motherboard: GIGABYTE GA-Z77X-UD4H; GPU: 
ZOTAC GeForce GTX 580 (2x, SLI); RAM: Kingston HyperX Predator DDR3-1833; Storage: 128GB 
Crucial RealSSD C300; OS: Windows 7 Enterprise (64-bit) 
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Thermaltake Tt eSPORTS BAHAMUT 



ntegrated audio is one of those PC 
technologies that we users consider 
"good enough" only when we don't 
know any better. But like making the 
move from a hard drive to an SSD, once 
we experience high-quality sound from 
our games, flicks, and tunes with a good 
sound card, we never want to go back. 

The Thermaltake Tt eSPORTS 
BAHAMUT is an external USB sound 
module. It not only enhances the audio of 
your gaming PC or entertainment laptop, 
but it also makes your analog headphones 
and microphone easier to use, with mute 
buttons and a volume knob. It's styled 
for gaming and designed for low-light 



environments, but it's an appropriate 
companion for anyone who uses their 
computer to watch video or make Skype 
calls over a headset. 

The BAHAMUT is compact enough to 
slip into a travel bag for LAN parties and 
trips. In welcome news for just about any 
user of a wired headset, the module's cable 
adds nearly four feet of extra length to the 
headphone cord. If there never seems to 
be enough slack in your headphone cable, 
you'll get it with the BAHAMUT. (Note 
that the BAHAMUT doesn't support 
USB or Bluetooth headsets.) 

Both the mute buttons and the Battle- 
Dragon wheel feel very positive in their 



actuation. Pressing either button produces 
a gratifying "click," while spinning the 
digital volume knob gives you the tactile 
sensation of rolling through its series of 
detents. None of the controls are prone 
to accidental changes if you bump the 
module with your mouse hand. 

The BAHAMUT offers basic func- 
tions as-is, but for DTS Surround 
Sensation Headphone (Windows only) 
and other sound enhancements, you'll 
need to download and install the latest 
companion software. Before we did 
this, however, we installed the most 
recent firmware from Thermaltake's site. 
We also set our Win7 test PC's audio 
sampling rate to 48,000Hz (16-bit) per 
the BAHAMUT's FAQs. 

Said companion software (version 
1.00 in our tests) offers presets for music, 
movie, and gaming sound settings, plus 
adjustable voice clarification, bass boost, 
and LFE (low frequency effect) channel 
mixing. Thanks to the 10-band EQ 
and other settings, we had no trouble 
optimizing the BAHAMUT for gaming 
(with chat), videoconferencing, surround 
sound movie viewing, and stereo music 
playback. 

Needless to say, the BAHAMUT 
made our media and games sound better 
than the integrated audio built into our 
X58-based motherboard. We do wish we 
could recalibrate the aggressiveness of its 
volume control, however; our audio was 
plenty loud even on the lowest volume 
LED, and the quieter settings weren't as 
granular as we would like. Of course, this 
is probably something Thermaltake could 
address in a future software update. 

We should point out that we've spent 
more cash on internal, expansion card- 
style sound cards that didn't give us the 
benefits of manual controls, extra cable 
length, and compatibility with laptops. 
For this reason alone, the BAHAMUT is 
easy to recommend. ■ 



by Marty Sems 



Specs: Interface: USB; Channels: 5.1; Formats: DTS Surround Sensation Headphone (Windows only); Controls: Volume knob, mute; Connectors: speakers 
(3.5mm analog stereo), microphone; Audio specs: 44.1/48KHz sampling, 8/16-bit DAC channels; Compatibility: Win7/Vista/XP, Mac OS X 10.2.8 or later 
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Cooler Master Seidon 240M 



Cooler Master has expanded its lineup 
of closed-loop CPU coolers with the 
Seidon 240M, which features a 240mm 
radiator and two 120mm PWM fans that 
can run as fast as 2,400rpm and as slow 
as 600rpm. We got a chance to check out 
the new cooler and came away impressed 
with its performance and features. 

Naturally, at 240mm, the Seidon 
240M's radiator provides considerably 
more sur-face area for dissipating heat 
than a 120mm or 140mm radiator, and 
we saw improved performance over 
many of the smaller closed-loop coolers 
we've tested. The inclusion of two PWM 
fans also means that the Seidon 240M 
operates nearly silently when the PC is 
idle; the fans ramp up for peak cooling 
performance when the motherboard 
indicates the system is under load. Cooler 
Master indicates that the fans can output 
between 19.17 to 86.15cfm at a noise 
level between 19 and 40dBA. 

Cooler Master uses FEP (fluorinated 
ethylene propylene) tubing that provides 
thermal stability, high pressure tolerance, 
and virtually no moisture absorption. 
The waterblock built into the Seidon 
240M features ultra-fine micro channels 



that help transfer heat between the 
cold plate and the coolant. The pump 
features a ceramic bearing that's designed 
to enhance durability and speed while 
also reducing friction. Cooler Master 
backs the Seidon 240M with a two- 
year warranty and pegs the pump life 
expectancy at 70,000 hours. 

Like most closed-loop CPU coolers, 
Cooler Master provides you with universal 
compatibility for modern Intel and AMD 
sockets. You'll find support for Intel 
LGA775/1 150/1 155/1 156/1366/2011 
and AMD AM2/AM2+/AM3/AM3+/ 
FM1/FM2 sockets. Installing the radiator 
is fairly simple, assuming you have room 
for the 240mm radiator inside your case. 
Attaching the waterblock/pump consists 
of putting bolts into an Intel or AMD 
backplate, as well as installing an Intel 
or AMD mounting bracket onto the 
waterblock. Then, you'll install hexagonal 
standoffs over the backplate's bolts and 
screw the waterblock's bracket to the 
standoffs. Cooler Master provides thermal 
paste with the Seidon 240M, as well. 

We tested this closed-loop cooler 
with a system running an Intel Core 
17-3770K (at the stock 3.9GHz Turbo 



Boost speed), two ZOTAC GeForce 
GTX 580s in SLI, and 16GB of 
Kingston's HyperX Predator DDR3- 
1866 memory. We ran the Core i7- 
3770K in idle for 10 minutes and saw 
a maximum temperature of 28 degrees 
Celsius. To push the processor and crank 
up the heat, we used POV-Ray 3.7 
Beta and rendered the benchmark on 
all cores, which produced a maximum 
temperature of 56 C. Then, we ran four 
instances of Prime95's Small FFT test 
for 10 minutes, which yielded maximum 
temps of 60 C. 

With some of the lowest temps we've 
seen from the Core i7-3770K, the Cooler 
Master Seidon 240M is a good choice 
for overclockers. Those interested in 
quiet computing, as well as performance, 
should also take note of the wide-range of 
PWM fan speeds. ■ 

by Nathan Lake 



Seidon 240M 

$99.99 
Cooler Master 

www.coolermaster-usa.com 



Specs: Waterblock: Copper; Fans: 2 1 20mm (600 to 2,400rpm); Radiator: Aluminum: Warranty: Two years 

Test system specs: Processor: Intel Core i7-3770K; Motherboard: GIGABYTE GA-Z77X-UD4H; GPU: ZOTAC GeForce GTX 580 (2x, SLI); RAM: Kingston HyperX 
Predator DDR3-1833; Storage: 128GB Crucial RealSSD C300; OS: Windows 7 Enterprise (64-bit) 
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Aerocool Strike-X Advance Black 



The design of the Aerocool Strike-X 
Advance Black is definitely striking. It 
has a sleek black exterior juxtaposed with 
some aggressive accents that give in an 
air of, dare we say, danger. Aerocool also 
stamped its signature X on the top and 
side panels of the case. Each of the tool- 
less drive locks gets a small red X, as well. 

In addition to those features, the 
Strike-X Advance Black has plenty of 



red flourishes both inside and outside. 
The expansion slot covers and Strike-X 
logo on the front panel are a darker red 
color. Plus, Aerocool armed the Strike-X 
Advance Black with four Quad Red LED 
fans (one top, one rear, and two front 
panel), so your case will glow red from 
almost every angle. Needless to say, this 
case is for gamers and enthusiasts who 
like to make a statement. 



But the included LED-illuminated 
fans aren't just there for show. The 
entire case is built with excellent airflow 
in mind, so the fans work together to 
draw cool air in from the front and 
blast hotter air out through the top 
and rear of the case. And with the 
space for two more fans (bottom and 
left side panel), the ability to mount 
120mm fans to each HDD bracket for 
individualized drive cooling, and pre- 
drilled holes for watercooling tubing, 
this case could almost double as a mini 
fridge for those LAN party marathons 
(although, we wouldn't recommend it). 

The rest of the Strike-X Advance 
Black's features are equally impressive. 
Starting on the outside, the side panels 
each have a fold-out handle built-in, 
so when you unscrew them from the 
chassis, you can pull them off with ease. 
Moving inside, you might not know it 
by looking at it, but this midtower has 
11.6 inches of horizontal clearance, so 
you can fit longer graphics cards with 
ease. The Strike-X Advance Black also 
has space for as many as nine 5.25-inch 
drives (without any storage, of course) 
and can support up to seven 2.5-inch 
or 3.5-inch drives. Add seven expansion 
slots to the mix, and there's plenty of 
room inside the case for killer hard- 
ware. Aerocool also added a PSU dust 
filter, and there are antivibration pads 
to cut down on noise. The case also has 
some space between the motherboard 
tray and right side panel to aid in 
cable management. 

The Aerocool-X Advance Black is a 
great midtower for gamers who aren't 
concerned with subtlety. It's black and 
red with bright glowing fans, but more 
importantly, it has the substance to back 
up its style. ■ 



by Josh Compton 

Strike-X Advance Black 

$99.99 
Aerocool 

www.aerocool.us 



Specs: Dimensions: 18.3 x 7.5 x 19.3 inches (HxWxD); Motherboard support: ATX, mATX; Bays: 
9 5.25-inch external, 7 2.5/3.5-inch internal; Fans (included): 1 140mm top, 2 120mm front, 1 
120mm rear (Quad Red LEDs); Fans (optional): 1 140mm bottom, 1 120mm internal; Top panel: 1 
USB 3.0, 1 USB 2.0, audio I/O 
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Intel SSD 520 Series 1 80GB 



SSD 520 Series 180GB 

$199.99 
Intel 

www.intel.com 



We've reviewed a number of Intel's 
SSDs lately, and the latest one to 
meet the business end of our test system's 
6Gbps SATA port is the SSD 520 Series 
180GB. Architecturally this SSD is built 
similarly to the 120GB and 240GB 520 
Series SSDs we tested in the May 2012 
and December 2012 issues, respectively 
Regarding capacity, this one splits the 
difference and lets users employ it as more 
than just an OS drive. 

This Cherryville drive was manu- 
factured with Intel's compute-quality 
25nm NAND flash memory and paired 
with a Sandforce SF-2281 controller. 
In terms of performance, this SSD sits 
at the sweet spot, delivering essentially 
the same results as the larger 240GB 
SSD when it comes to compressible data 
(random read performance up to 50,000 
IOPS and sequential read performance 
of up to 550MBps). The write 
performance of the 180GB 520 Series 
also outpaces that of the 120GB drive by 
as much as 20MBps sustained sequential 
on a 6Gbps port and cable. Only the 
240GB and 180GB Cherryville drives 
offer Random 4KB write performance 
up to 60,000 IOPS. (The 480GB and 
120GB drives offer 42,000 and 40,000 
IOPS, respectively.) 



Like the previous 520 Series drives 
we've tested, the 180GB drive comes 
with a 3.5-inch drive bay adapter, an 
impressive 1.2 million hours MTBF 
rating, five-year warranty, 6Gbps SATA 
cable, Speed Demon sticker, and a SATA 
power adapter. 

To test this SSD, we ran Crystal- 
DiskMark 3.0.1 at both the default setting, 
which emphasizes worst-case scenario 
performance using incompressible data, and 
using the All 0x00 (0 Fill) setting, which 
incorporates compressible data for a more 
peak performance rating. We also ran the 
AS-SSD benchmark, which also focuses on 
incompressible data. 

Intel's 180GB 520 Series SSD performs 
well in all the benchmarks. Highlights 
include 453.4MBps and 471.88MBps 
when reading sequential incompressible 
data in CrystalDiskMark and AS-SSD. 
This drive also scores with its sequential 
write performance, managing 257.1MBps 
and 247.12MBps in the respective 
benchmarks using incompressible data. 
In CrystalDiskMark's All 0x00 (0 Fill) 
test, the 180GB 520 Series posted 
sequential reads at 475.5MBps and 
sequential writes at 485.8MBps. 

If you're looking for a quality, high- 
performing SSD that can handle your 



capacity demands without bankrupting 
your build, check out the 180GB 520 
Series from Intel. ■ 

by Andrew Leibman 



Benchmark Results | ! 

CrystalDiskMark 3.0.1 Defaul * 

Sequential read 

Sequential write \ 

512KB random read ( 

512KB random write \ 

4KB random read QD1 ; 

4KB random write QD1 ( 

4KB random read QD32 ; 

4KB random write QD32 ; 
CrystalDiskMark 3.0.1 All 0x00 ( 
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4KB random read QD1 \ 
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4KB random read QD32 \ 
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Sequential read 
Sequential write 



Intel SSD 520 
Series 180GB 



Specs: Maximum sequential read/write: 550MBps/520MBps; Maximum random read/write (8GB 
span): 50,000IOPS/60,000IOPS; Interface: 6Gbps SATA; Five-year warranty 



4K-64Thrd read 
4K-64Thrd write 
*Results in MBps 
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Corsair Hydro Series H110 



Last month, we checked out Corsair's 
Hydro Series H90 closed-loop CPU 
cooler, which is bundled with a 140mm 
radiator and fan. The Hydro Series HI 10 
doubles that, providing a 280mm radiator 
and two 140mm fans for even greater 
cooling potential. 

The key consideration is whether 
your case provides room for the massive 
280mm radiator. On the plus side, 
Corsair has designed the HI 10 to work 
with cases with 20mm screw spacing (the 
distance between the centers of the fan 
screws of the two 140mm fan mounts) 
to enhance compatibility. For example, 
within Corsair's case family, you'll be able 
to use the HI 10 on the 500R, 650D, and 
C70, as well as the upcoming 900D. 

In terms of processor compatibility, 
the HI 10 works with a wide variety 
of models from Intel and AMD. The 
included universal mounting kit provides 
you with the tools to mount the HI 10 to 
Intel's LGA1 155/1 156/1366/2011 and 
AMD's AM2/AM3/AM3+/FM1/FM2 
sockets. The two 140mm fans included 
with the HI 10 are designed to run at 
l,500rpm to reduce system noise, and 
Corsair can get away with using the 
reduced-speed fans because the blades 
on a 140mm fan are obviously larger 



and longer than what you'll find on a 
120mm fan, resulting in better airflow. 
Corsair indicates that the HI 10 is capable 
of producing 94cfm of airflow at a mere 
35dBA from the fans. 

The installation process starts by 
assembling the retention ring, where 
you'll add pins to the four holes outside 
the ring. Once assembled, attach the 
retention ring to the waterblock/pump 
unit with the handy retention clip. 
We like the inclusion of the retention 
clip, because you won't need to hold 
the retention ring onto the waterblock/ 
pump while trying to screw the ring 
to the mounting bracket. Corsair 
preapplies thermal paste, so you won't 
need to bother with applying it before 
mounting waterblock/pump. We then 
installed the radiator into our case. 
Corsair recommends installing the two 
140mm fans as intake fans to maximize 
the temperature delta between the HllO's 
radiator and the surrounding air. 

We gathered temperatures by moni- 
toring the HI 10 at idle (30 minutes of 



PC inactivity), while running POV-Ray 
3.7 Beta (looped three times to produce 
a maximum temperature), and with 
Prime95 (four instances of the Small FFT 
test for 10 minutes). Our test system 
uses an Intel Core i7-3960X running at 
stock speeds. Idle temps were 38 degrees 
Celsius, which is fairly good for an 
Extreme Edition processor. Under load, 
we saw temps of 53 C in POV-Ray and 
55 C in Prime95. The temps are definitely 
some of the lowest we've seen from 
a closed-loop CPU cooler, making the 
Hydro HI 10 a great performer. 

There are a lot of case variables you'll 
need to consider before purchasing the 
Corsair HI 10, but if it fits in your 
chassis, you should be delighted with 
the results. I 

by Nathan Lake 

Hydro Series H110 

$129.99 
Corsair 

www.corsair.com 



Specs: Waterblock: Copper; Fans: 2 140mm (1,500rpm); Radiator: Aluminum: Warranty: Five years 
Test system specs: Processor: Intel Core i7-3960X; Motherboard: Intel DX79SR; GPU: EVGA 
GeForce GTX 680 Classified 4GB; RAM: 16GB Corsair Dominator Platinum DDR3-2133; Storage: 
Intel SSD 520 Series 240GB; OS: Windows 8 Pro 
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The Mouse That Roars 





Over the last decade, small mother- 
board form factors such as Mini- 
ITX, Nano-ITX, and Pico-ITX 
have proved ideal for digital signage, 
kiosks, and other embedded appli- 
cations. Users' homebrew systems have 
played roles in networking, encryption/ 
decryption, home automation, and home 
theater devices. 

More recently, as the media stream- 
ing market heated up, we began to 
see small A/V appliances based on 
Intel Atom processors and sometimes 
Nvidia ION graphics. The goal was to 
shrink physical dimensions and power 




The eye-catching 
DC3217BY NUC boasts a 
1 0Gbps Thunderbolt port along 
with HDMI. Inside is the D33217CK 
"Campers Lake" motherboard. 



Giving Pi A Raspberry 



Owing to its compact size, Intel's NUC invites comparison 
with an even tinier PC platform: the Raspberry Pi ( www. 
raspberrypi.org ). That said, in many respects the two are as 
different as apples and, well, raspberries. 

"Intel's (4 x 4-inch) NUC architecture and form factor is 
unique in that it's super-small but can scale from affordable 
solutions with basic compute functions based on our Atom 
processor, to high-performing, compute-intensive solutions 
based on our Core i7," explains Intel Client Boards Division 
Marketing Director John Deatherage. 

In contrast, thus far the 3.4 x 2.2-inch Raspberry Pi 
board comes with only one processor option: an ARM11- 
based, Broadcom SoC (system on a chip). It has no 
official case like the NUC, but its power consumption 
(approximately 2.5 to 3.5W, depending on model) is as low 
as its cost ($25 to $35). 

Both NUC and Raspberry Pi have built-in graphics, and 
can play 1080p HD video and audio over HDMI. But don't get 
too excited about the latter's level of computing performance; 



current Raspberry Pi models' memory is 256 or 512MB, and 
it's not upgradeable. NUC supports up to 16GB. 

Also, Raspberry Pi's SoC has a clock speed of 700MHz, 
as opposed to the 1.1 or 1.8GHz of current Intel NUC 
models. Its non-profit manufacturer says, "Overall real world 
performance is something like a 300MHz Pentium II (a 
desktop chip from 1997), only with much, much swankier 
graphics." What's more, Raspberry Pi relies on SD Card or 
USB 2.0 flash drive storage, while NUC enjoys support for 
potentially much faster mSATA SSDs. 

While both NUC and Raspberry Pi can run suitable 
distributions of Linux, the Pi doesn't currently support 
Windows — not even the ARM-based Windows RT. However, 
an Android version for the Raspberry is reportedly under 
development. 

Finally, the NUC and Raspberry Pi address very different 
market segments. NUC is aimed at home and business 
users, whereas Raspberry Pi is targeted toward the 
education and hobbyist markets. 
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consumption, while simultaneously 
increasing performance. 

Today, Intel has taken the miniature 
PC trend a step further with its NUC, 
or Next Unit of Computing. Mainboards 
built in Intel's new UCFF (Ultra Compact 
Form Factor) are a mere 4x4 inches in 
size (Mini-ITX is 6.7 x 6.7 inches, while 
Nano-ITX and Pico-ITX measure 4.7 x 4.7 
inches and 3.9 x 2.8 inches, respectively). 
However, the important distinction is that 
a UCFF board can harness the power of an 
Intel 3rd Generation "Ivy Bridge" Core i3 
processor, which is in an entirely different 
league compared to any chip ever mounted 
on an ITX board. 

Even better, Intel also sells NUC 
boards preinstalled in compact cases 
reminiscent of (but much smaller than) 
the Apple Mac Mini. Add your own 
memory, storage, and either Windows or 
Linux, and you've just gone NUClear. 

Mighty Mite 

Convergence was the key to the bold, new 
NUC platform. So was Intel's willingness to 
be "unrestrained by legacy form factors," the 
company says. The union of CPU and GPU 
is one example of this convergence — every 
processor soldered to a UCFF board has 
on-die graphics built-in. Another example is 
the single-chip Intel QS77 Express chipset, 
which consists of an eponymously named 
PCH (Platform Controller Hub). 



"A few processor generations ago, we 
would not have been able to do this design 
since we were on a three chip solution, for 
example," says Intel Client Boards Division 
Marketing Director John Deatherage. "The 
integration of subsystems has helped to 
reduce component footprint and allowed us 
to achieve these innovations." 

The Intel processor in the initial run of 
NUC products is the Core i3 3217-U. It's 
an Ivy Bridge chip running two Hyper- 
Threaded cores at 1.8 GHz. The four virtual 
cores share 3MB of Intel Smart Cache. 

Despite the Core i3's low 17W TDP 
(thermal design power) rating, the confines of 
the small NUC case induced Intel to actively 
cool the processor with a fan. Fortunately, 
the company has had some recent experience 
with speedy silicon in tight quarters. 

"The NUC had similar design challenges 
as the Ultrabook in terms of thermal and 
power consumption within any given 
z-height requirements," Deatherage notes. 
"Because of the engineering efforts we had 
with Ultrabook, we were able to develop 
the NUC design with limited issues." 

The result is a space-saving, energy- 
efficient PC that's nevertheless powerful 
enough to run Windows 8. As the "Intel 
NUC SKUs & Specifications" chart in 
this article indicates, available features 
include HDMI, USB, Gigabit Ethernet, 
and even Thunderbolt. Slots on the 
board support mini PCIe expansion 



cards and dual SO-DIMM DDR3 mem- 
ory modules. 

"With such a small form factor," Death- 
erage adds, "we were also able to take 
advantage of developing with a 10-layer 
PCB using High Density Interconnect 
(HDI) technology without driving up 
costs too high." 

As for the black aluminum and plastic 
NUC cases, their top panels are color-coded 
by model (see chart for details). Each case 
features a standard VESA mount, so you 
can attach a NUC to the back of a flat-panel 
display if you like. There's also a provision for 
a Kensington lock for security. 

Intel fits each case with a pre-assembled 
Wi-Fi/Bluetooth antenna, but you'll need 
to add those capabilities on your own via 
half-length PCIe Mini Card. You'll want 
to reserve the full-length PCIe Mini Card 
slot for an mSATA SSD storage drive. 

Uses 

With hardware accelerated H.264/AVC 
and other video formats, NUC is ready for 
1080p HD playback. It also supports lesser 
HD sound formats (AC-3 Dolby Digital, 
Dolby Digital Plus, and DTS-HD), as well as 
LPCM (192 kHz/24-bit, 8-channel). 

"For consumer and DIY usage, Intel's 
NUC is a great fit as a home theater PC 
(HTPC) or as a conversion kit for a smart 
TV," says Deatherage. Intel also points 
out the portability of a NUC: You could 
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, , , desktop PCs are still a 
vibrant and desirable product 
tor consumers and corporate 
users alike , , , 



take it to a friend's house or on a business 
trip, and bring its streaming media 
capabilities with you. 

"On the corporate side," Deatherage says, 
"in addition to digital signage, the NUC is 
also being evaluated for in-car infotainment, 
video surveillance cameras, point-of-sales 
terminals, K-12 school labs, thin clients, and 
medical monitoring equipment." For utility's 
sake, NUC can run dual displays, or one 
display and one monitor. 

Beyond The Core 

The NUC architecture and form factor 
aren't limited solely to Core i3s, however. 
The platform can support the lower- 
power Intel Atom processor, for example. 

"Initially we have chosen to take 
Celeron, Core i3, and Core i5 NUC 
SKUs to market," Deatherage says, "but 
look for Intel to build out a complete 
roadmap over the next several quarters." 



The first Celeron NUC kit, the 
DCCP847DYE, is a low-cost solution 
($167) based on the DCP847SKE "Ski 
Lake" motherboard. It runs a 32nm Celeron 
847 with a clock speed of 1 . 1 GHz. 

In light of the rise of tablets and smart- 
phones at the expense of the desk- 
top PC market, and the concomitant 
announcement from Intel that it's phasing 
out its production of ATX mother- 
boards, Deatherage says that NUC is part 



of Intel's plans to revive interest in 
desktop computing. 

"The excitement around NUC in 
multiple market segments is clear evidence 
that desktop PCs are still a vibrant and 
desirable product for consumers and 
corporate users alike," Deatherage says. 
"Look for Intel to continue to innovate 
around super-small PCs and all-in-one 
form factors, both targeted to fuel desktop 
PC growth." 



Intel NUC SKUs & Specifications 





DC3217IYE 


D33217GKE 
"Golden Lake" 


DC3217BY 


D33217CK 
"Campers Lake" 


DCCP847DYE 


Includes 


Case, black, VESA 
mount; D33217GKE 
board 


Bare motherboard 


Case, black/maroon, 
VESA mount; 
D33217CK board 


Bare motherboard 


Case, black/gray, 
VESA mount; 
DCP847SK board 


MSRP 


$285 


$263 


$315 


$294 


$167 


Dimensions 
(inches, HxWxD) 


4.59x4.41 x 1.55 


4x4 


4.59x4.41 x 1.55 


4x4 


4.59x4.41 x 1.55 


CPU 


3rd Gen Core i3 321 7-U* 


3rd Gen Core i3 321 7-U* 


3rd Gen Core i3 321 7-U* 


3rd Gen Core i3 321 7-U* 


Celeron 847** 


Chipset 


Intel QS77 Express 


Intel QS77 Express 


Intel QS77 Express 


Intel QS77 Express 


Intel QS77 Express 


RAM maximum 


16GB*** 


16GB*** 


16GB*** 


16GB*** 


16GB**** 


Graphics 


Intel HD Graphics 4000 


Intel HD Graphics 4000 


Intel HD Graphics 4000 


Intel HD Graphics 4000 


Integrated 


Audio 


Intel HD Audio 
8-channel 


Intel HD Audio 
8-channel 


Intel HD Audio 
8-channel 


Intel HD Audio 
8-channel 


Intel HD Audio 
8-channel 


AN Connectors 


2 x HDMI 1.4a 


2 x HDMI 1.4a 


Thunderbolt 10Gbps 
(DisplayPort 1.1a), 
HDMI 1.4a 


Thunderbolt 10Gbps 
(DisplayPort 1.1a), 
HDMI 1.4a 


2 x HDMI 1.4a 


Expansion slots 


Mini-PCIe full-length w/ 
mSATA support; mini- 
PCIe half-length w/ dual 
USB 2.0 ports routed 


Mini-PCIe full-length w/ 
mSATA support; mini- 
PCIe half-length w/ dual 
USB 2.0 ports routed 


Mini-PCIe full-length w/ 
mSATA support; mini- 
PCIe half-length w/ dual 
USB 2.0 ports routed 


Mini-PCIe full-length w/ 
mSATA support; mini- 
PCIe half-length w/ dual 
USB 2.0 ports routed 


Mini-PCIe full-length; 
mini-PCIe half-length 


Other Connectors 


3 x USB 2.0, 
1Gbps Ethernet 


3 x USB 2.0, 
1Gbps Ethernet 


3 x USB 2.0 


3 x USB 2.0 


5 x USB 2.0, 
1Gbps Ethernet 


Power 


65W (19V) 


65W (19V) 


65W (19V) 


65W(19V) 


12V 


Warranty 


3 years 


3 years 


1.5 years 


1.5 years 


3 years 



* 1.8GHz, dual-core w/ Hyper-Threading, 3MB Smart Cache, 17WTDP. 

** 1.1GHz, dual-core, 2MB cache, 17WTDP. 

*** 2 x 8GB DDR3 SO-DIMM, 1066/1 333/1 600Mhz, 1.35/1.5V. 

**** 2 x 8GB DDR3 SO-DIMM, 1066/1333Mhz, 1.35/1.5V. 
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CPU SYSTEM WORKSHOP 

FASTER & FURIOUSER 



I n the last two years that the CPU 
I System Workshop has been open 
for business, we've rolled seven 
I rigs off the assembly line. Of that 
illustrious septuplet, we've built a little 
bit of everything — extremely powerful 
gaming systems, a sleek but mighty 
HTPC, and a carry-and-conquer PC 
that travels well and dominates LAN 
parties better. Building these machines 
is always a blast. We can't stop. We won't 
stop, and, well, you know the rest. 

As such, this month the magnificent 
seven officially expands to become the 
elite eight. Ever since we built the New 
Year Annihilator in the January 2013 
issue, we've been itching to return to the 
Workshop and turn a stack of high-end 
hardware into another dream PC. Day 
in and day out, we have the pleasure of 
testing and evaluating components that 
are, more often than not, the best of the 
best. We know which parts are capable 
of delivering a knockout performance, so 
when the opportunity arises to let them 
join forces and take on our challenging 
suite of benchmarks, we don't hesitate. 

Following in the footsteps of many of our 
previous builds, our eighth CPU System 
Workshop creation, which we have lovingly 
dubbed Crazy 8, is built for gaming. How- 
ever, when it returns from a long, hard 
weekend of LAN partying, Crazy 8 is ready 
to put on its suit and tie and get back to the 
daily grind, dominating general-purpose 
computing tasks like it dominates games. 




We took care to choose hardware that 
met these goals, so despite what you might 
think about a system named "Crazy 8," 
there was a method to our madness. 

If you dare, step into the Workshop 
and watch our plans come to fruition. 

Top Gear 

Selecting the components for our 
builds is never an easy process, and 



things were no different 
this time around. Competition 
between manufacturers in most product 
categories is as fierce as ever, something 
we all benefit from, of course, but it can 
make the process of picking out the right 
hardware a tricky endeavor at times. 

Then again, some choices are no- 
brainers. For Crazy 8's CPU, we went right 
to the top of Intel's product stack. There, we 
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found the Core i7-3970X. This processor 
represents Sandy Bridge-E after Intel had a 
year to evaluate and perfect the design that 
gave us the Core i7-3960X. Debuting at 
the end of 2012, the 3970X displaces the 
3960X at the top of the desktop processor 
food chain, offering base/Turbo clocks 
of 3.5GHz/4GHz, up from the 3960X's 
respective clocks of 3.3GHz and 3.9GHz. 
True to its Extreme Edition pedigree, the 
3970X has an unlocked multiplier, letting 
us make the fastest go even faster. 

We paired the 3970X with a mother- 
board capable of harnessing all that raw 
power, GIGABYTE'S GA-X79-UP4. As 
an Ultra Durable 5 motherboard, the 
GA-X79-UP4 is built with enthusiasts 
in mind. For example, the PowIRstage 
IR3550 ICs combine the driver IC, high- 
side MOSFET, and low-side MOSFET in 
a single package, which has the potential 
to reduce heat and thus deliver more 
overclocking headroom than motherboards 
that use traditional MOSFETs. Over- 
clockers should also appreciate the 3D 
Power 3 -Way Digital Engine and Utility, 
which supply a host of granular controls 



over the motherboard's power 
delivery. Elsewhere, 4-way SLI 
and CrossFire are supported, 
and if you want to quadruple- 
down on your graphics cards, 
the GA-X79-UP4 will run 
the cards in an xl6/x8/x8/x8 
configuration. As an X79 board, 
the GA-X79-UP4 gives you 
quad-channel memory support. 

A 16GB kit (4x 4GB) 
of Corsair's Dominator Platinum 
DDR3-2133 memory was just what 
we needed to fill four of the GA- 
X79-UP4's eight DIMM slots. These 
modules are hand-screened ICs, so 
they're basically the best of the batch. 
Corsair then bolts on its refined DHX 
cooling system to each module, making 
our kit a killer performer. It doesn't 
hurt that the modules look downright 
stunning, too. This quad-channel kit 
(CMD16GX3M4A2133C9) is truly what 
Crazy 8 needed to show off the 3970X's 
quad-channel memory controller. 
(Editor's note: The Dominator Platinum 
kit unfortunately didn't arrive in time for 



us to include it in our benchmarking. 
Instead, we used a 16GB kit (2x 8GB) of 
Corsair Vengeance DDR3-1866.) 

We went green for our graphics, selecting 
NVIDIA's GeForce GTX 670, and we 
picked a manufacturer that does GeForce 
and only GeForce for its graphics cards, 
ZOTAC. We used a ZOTAC GTX 670 
in our LAN Party Boxster (specifically, the 
GeForce GTX 670 AMP! Edition) and 
liked the results, so it made sense to equip 
Crazy 8 with ZOTAC's wares, as well. 
This time, we chose a GTX 670 with an 
oversized frame buffer, the GeForce GTX 
670 4GB. Stock GTX 670s (and GTX 
680s, too) are limited to 2GB of GDDR5, 
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so the ZOTAC card for our build is loaded 
with twice that. This graphics card has a lot 
of fight in it, is ready to give it 1 10%, plays 
with heart, and merits any other appropriate 
sports cliche you can think of. 

For our boot drive, we had to have a 
swift SSD, but reliability was a big factor 
in our decision, as well. Solid-state drives 
are still a relatively new technology, and the 
last thing we want is to see our Windows 8 
installation go up in smoke. For that reason, 
Intel's 520 Series SSD 180GB was our pick. 
The LSI SandForce SF-2281 controller 
used in the 520 has had time to mature, 
with SandForce ironing out all the bugs 
associated with the controller in its infancy. 
The SF-2281 also went through Intel's QA 
wringer, so you know you're getting a very 
fast, very dependable drive. 

The power supply in Crazy 8 is no 
slouch. Cooler Master's Silent Pro Gold 
1200W is an 80 PLUS Gold-certified 
unit that has 1,200 watts of juice for 
our components, obviously, but Cooler 
Master put a lot of work into this PSU. 
The Silent Pro Gold's transformers are 
25% smaller than typical transformers, 
leading to better efficiency, and its ICs 
connect directly to the transformers, 
further improving efficiency. This is 
a semi-modular PSU, and the modular 
cables have a flat design that made them a 
cinch to route. We loved the colossal 98A 
+ 12V rail, and Cooler Master's 135mm 
"ultra silent fan" lives up to its billing. 
On top of all of that, Cooler Master also 
backs the Silent Pro Gold 1200W with a 
five-year warranty. 

Keeping our parts fed with ample 
amounts of power was one of our 
priorities; keeping them cool was another. 
Specifically, our 3970X had to have a 



cooler that could handle its 150WTDP 
rating and have a little thermal headroom 
to spare for overclocking. We felt that 
that Zalman's LQ315 would be up to 
the challenge. Like Zalman's other new 
closed-loop liquid-coolers, the LQ310 and 
LQ320, the LQ315 mounts to a case's 
120mm fan mount. 

Our components chosen, we needed 
a place to put everything, and we tapped 
Zalman's new MS 800 case with the task. 
The MS 8 00 is a solid midtower that was 
easy to work with and offers several benefits 
for discriminating power users, such as 
a built-in fan controller, a series of cable 
management cutouts, and front panel USB 
3.0 ports that cable to an internal connector. 
Three fans are included: one 120mm rear, 
one 120mm top, and a 92mm internal fan. 




In order to make room for our memory, we 
installed the LQ315 in the MS800's open 
top panel fan mount. 

A system built for gaming has to have 
peripherals built for gaming, so we bestowed 
Crazy 8 with a lethal trio from Thermaltake's 
Tt eSPORTS line of gaming peripherals. 
The centerpiece of the collection is the 
MEKA G-Unit Battle Edition, a mechanical 
keyboard with support for all the macros you 
can concoct. The THERON Battle Edition 
is equally capable, offering adjustable DPI 
settings ranging from 100 to 5,600dpi. 
Finally, the GALERU mouse bungee helps 
make the THERON even better and is the 
best thing to happen to mousing since the 
scroll wheel. 

Don't You Know It's Loco? 

Although we created Crazy 
8 to do damage in our favorite 
games, the system is more 
than capable of meeting all of 
your enthusiast needs. It has 
the world's fastest desktop 
processor, a motherboard made 
for power users, a kit of elite 
RAM, a takes-no-prisoners 
graphics card, and complement 
of equally impressive hardware. 
That's our kind of crazy. 

As usual, the following 
pages contain an in-depth look 
at many of the components 
we used in this build, and 
then we wrap things up with 
a big chart detailing Crazy 8 s 
performance. 

Welcome to our asylum. 
Straitjackets are on your 
left; meds, on your right. 
Let's begin. ■ 
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Dimensions: 21 x 8.1 x 21 .3 inches (HxWxD); Motherboard support: mATX, ATX; Bays: 6 
5.25-inch external, 3 3.5-inch internal, 1 2.5/3.5/5.25-inch internal; Fans (included): 1 
120mm rear, 1 120mm top, 1 92mm internal; Fans (optional): 1 120mm top, 1 120mm 
bottom; Front panel: 2 USB 3.0, 2 USB 2.0, fan controller, audio I/O 




MS800 



Our collection of choice hardware needs a 
case that's equally choice. We wanted a case 
that had a refined look on the outside and 
plenty of flexibility on the inside. We wanted 
a case that a true power user could appreciate. 
For this build, we picked a midtower that 
means business: Zalman's MS800. 

Zalman has made a name for itself by 
focusing on quiet computing and rolling 
out product after product that meets this 
design ethos. The MS800 forgoes front panel 
fans, but because that panel consists almost 
entirely of steel mesh, there's no shortage of 
ventilation. For further control over your 
system's acoustics, Zalman included a fan 
controller with the MS800's front I/O ports; 
the knob is easy to reach, so you can dial 
down your system fans (and the noise they 
make) for light tasks and then crank them up 
again when you need the cooling. 

You can put the fan controller to work 
right away, too, because the MS800 includes 
three fans out of the box. There are no 
surprises from the two 120mm fans (one 
rear, one top), but the real star of the show 
is the 92mm fan. It clips to an adjustable 
multi-guide rail, giving you a major internal 
cooling boost wherever it's needed. Want 
to squeeze a little more speed out of your 
RAM? Position the fan over your DIMMs. 
High-end graphics cards gasping for more 
air? Slide the fan down and let it do its thing. 
The rail doubles as a GPU support brace. We 
really liked having this versatility, and it didn't 
interfere with our cabling, either. 

And as far as cable management goes, 
there are plenty of precut holes along the 



edge of the motherboard tray to let you 
connect all of your power and data cables 
without exposing excess cabling. Another 
helpful bonus is an extension cable for 
a power supply's +12V CPU power cable. 
Frequently this cable isn't long enough to 
route behind your motherboard and connect 
to its CPU power receptacle; the extension 
cable makes this concern a non-issue. It's a 
simple, thoughtful addition that we wish 
more case manufacturers would include. 

There isn't an inch of the MS 800 that's 
poorly designed. Tool-less bays make drive 
installation a snap, there's a good-sized cutout 



on the motherboard tray for installing an 
aftermarket CPU cooler backplate, and the 
case comfortably fits graphics cards up to 
11.8 inches long. 

If you're interested in showing off your 
build's gear, Zalman has also released the 
MS800 Plus, which has a windowed side 
panel. Either case makes an excellent, afford- 
able home for an enthusiast build. I 

MS800 

$89.99 
Zalman 

www.zalman.com 
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GeForce GTX 670 4GB 



To stand a chance in any PvP scenario, you 
need a graphics card that won't fail at frames 
when it matters most. Big, widescreen 
displays are the standard now, so to push 
the necessary pixels in most modern games, 
getting a GPU with enough horsepower 
is your top priority. Because Crazy 8 was 
destined to be a respectable gaming rig, this 
was our top priority, too. 

Based on the success of the LAN Party 
Boxster, we went back to ZOTAC to find 
a quality thoroughbred from the company's 
stables. In the end, we decided on the 
GeForce GTX 670 4GB, a card with plenty 
of Kepler kick, a modest factory overclock, 
and a super-sized frame buffer to boot. 

The GK104 GPU at the heart of the 
ZOTAC GeForce GTX 670 4GB has 
been one of the dominant forces in PC 
gaming. Now the GTX 680 is Kepler 
with all of the options, but you don't 
give up much by going to the GTX 
670. Whereas the stock GTX 680 boasts 
1,536 CUDA cores and a base clock of 
1,006MHz, the GTX 670 has 1,344 
CUDA cores at its disposal, as well as a 
base clock of 915MHz. In effect, one of 
the GTX 670 s eight available SMXes is 
disabled. Otherwise, much is the same, 
particularly the memory subsystem. 

As far as that memory subsystem is 
concerned, if you haven't already guessed 
by now, it's significant that ZOTAC took 
the time to mention this GTX 670's 
frame buffer size right in the product 
name. At 4GB, the GeForce GTX 670 
4GB offers twice as much VRAM as the 
standard GTX 670; that's also double the 
amount you'd get with a stock GTX 680. 
That extra frame buffer should come in 
handy when you want to run games at 



i 



_ — ^ 



SPECS 




GPU: GK104; Core clock: 928MHz/1 ,006MHz (Base/Boost); Memory: 4GB GDDR5; 
Memory clock: 2,004MHz; Memory bus: 256-bit; Display outputs: 2 DVI (1 DVI-D, 1 
DVI-I), 1 HDMI 1.4a, 1 DisplayPort 1 .2 



high resolutions and then set all the visual 
effects dials to "Insane." 

We did just that with the suite of 
benchmarks we used to put the pressure 
on Crazy 8. As usual, our grueling 
gauntlet consisted of a mix of synthetic 
and real-world tests. On the synthetic 
side, we put the GeForce GTX 670 4GB 
up against 3DMark 11 and Unigine 
Heaven. Then, we ran the card through 
Aliens vs. Predator and Metro 2033 — still 
two of the most demanding games for 
graphics cards — at 1,920 x 1,200 with 
most quality settings maxed. 

ZOTAC's flamethrower did not dis- 
appoint. It tackled 3DMark 11 's tough 
test with a score of X3100, which, 



according to Futuremark, suggests what 
we already knew about the card: It's a 
beast. The card performed as expected in 
Heaven, too. Similarly, the GeForce GTX 
670 4GB turned in impressive results in 
AvP and Metro, clocking 51.3fps and 
43.33fps, respectively. 

The ZOTAC GeForce GTX 670 4GB 
has the necessary muscle for your 3D heavy 
lifting. Whether as a single card or the first 
half of a future SLI setup, it gives gamers 
that vital edge necessary to dominate. I 

GeForce GTX 670 4GB 

$439.99 
ZOTAC 

www.zotacusa.com 
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SSD 520 Series 1 80GB 




Speed, reliability, and capacity. That's what 
we demand from a mass storage device. 
Especially when it comes to a cream-of-the- 
crop build such as Crazy 8. In a rig this nice, 
we simply wouldn't stand for less. 

It's a common mistake among users new 
to the computer enthusiast scene to overlook 
the importance of fast storage. Hot CPUs 
and killer GPUs are the glamorous parts, 
and they get the majority of attention. But 
if you saddle a top processor and a monster 
graphics card with an old-fashioned hard 
drive (for the OS and your apps, anyway), 
your rig will make you wait. And wait. 

An SSD, on the other hand, can beat 
an HDD with 100X faster random access 
times and triple or greater sequential read/ 
write rates. In addition, file fragmentation 
doesn't affect an SSD's performance over 
time as it does a hard drive's. In layman's 
terms, this means accelerated startups and 
apps that launch when you tell them to. 
And when you're pegging your CPU's 
needle with video transcoding or flogging 
your GPU with a high-intensity game, 
your SSD won't be holding you back on 
the necessary data I/Os like an HDD can. 

Hence we turned to a speedy, reliable 
SSD from Intel for Crazy 8. We knew 
that the 520 Series would perform near 
Intel's advertised figures. In fact, we 
reviewed this very drive in this issue's 
"Heavy Gear" section. 

This unit's 180GB gives our build 
the capacity for an OS, a number of 
apps, and a double-handful of the 
latest games, all stored on rapid-access 



flash memory. More specifically, that 
flash memory is 25nm MLC NAND 
manufactured by Intel. 

Intel bundles the SSD 520 Series with 
adapters for a SATA power lead and a 3.5- 
inch drive bay, both of which can help 
you shoehorn it into any system you like. 
The drive has a five-year warranty and a 
five-year endurance rating (at 20GB of 
writes each day), not that we expect to 
have to worry about either. 



And now that Crazy 8 is up and running, 
we can enjoy its snappy bootup and 
lively responsiveness, even when we're 
not crunching media or fragging 
the unlucky. This Intel SSD really 
brings it. I 

SSD 520 Series 180GB 

$199.99 
Intel 

www.intel.com 
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LQ315 



Sure, the Intel Core i7-3970X is pretty 
fast as-is, but we all know the Extreme 
edition processor has some headroom 
for overclocking to well beyond its 
3.5GHz stock clock speed. Zalman's 
LQ315 provided us with liquid cooling 
capabilities to really push the limits of 
the Core i7-3970X. Zalman also dressed 
up the LQ315 with a glowing blue LED, 
which is built into the pump/cold plate 
assembly, and a radiator with a brushed 
aluminum black finish. 

Zalman provides support for pretty 
much all of the CPU sockets you'll find 
in modern builds. The entire list includes 
Intel's LGA 201 1/1366/1 155/1 156 sockets 
and AMD's FM2/FM1/ AM3+/AM3/ 
AM2+/AM2 sockets. The installation 
process for the pump/cold plate was easy, 
as all we needed to do was attach the LGA 
2011 connectors to the Intel retention 
ring, install the retention ring onto the 
pump/cold plate, and mount the pump/ 
cold plate to the Intel backplate. Then, 
we connected the pump's 4-pin power 
connector to a fan power plug on the 
motherboard.To mount the radiator, we 
began by attaching the included 120mm 
PWM fan (runs at between 900 and 
2,000rpm) to the radiator. Next, we used 
the extra screws provided in the LQ315 
kit to install the radiator onto the exhaust 
fan built into our Zalman MS800 case, 
creating a push-pull configuration for ideal 
cooling. Finally, we connected the 120mm 
PWM fan's 4-pin cable to a fan plug on the 
motherboard. Zalman even preapplies the 




Water Block: Copper; Pump: 12V; Fans: 
one 120mm fan (900 to 2,000rpm); 
Radiator: Aluminum 



thermal compound to the copper block, 
so you won't need to invest any extra in 
thermal paste for your CPU cooler. 

Zalman designed the LQ315 with high- 
durability tubing to prevent leaks, and 
the liquid inside the unit is made with 
an eco-friendly corrosion inhibitor that 
will prevent damage to the cooler's metal 
parts. Zalman indicates that the closed- 
loop cooler supports a peak heat current 
value of up to 330W Qmax. Another 
bonus is that the compact pump/cold 



plate won't interfere with the tall Corsair 
Dominator Platinum memory in our 
build, unlike some traditional heatsink 
and fan combos would. 

The LQ315 is a key component of 
our high-end gaming PC, as it allows 
us to get the most out of the Intel Core 
17-3970X. But, of course, the LQ315 is 
compatible with a wide variety of sockets, 
and its compact design means it will fit 
comfortably inside most any case. As 
such, it would be right at home in all 
kinds of systems. ■ 

LQ315 

$99.99 
Zalman 

www.zalman.com 
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THERM ALT AKE 



Tt eSPORTS 



MEKA G-Unit Battle Edition 



THERON Battle Edition 




Interface: USB; Cherry MX Black mechanical 
keyswitches; Polling rate: Up to 1 ,000Hz; 
Macros: Up to 60 (up to 3 profiles); 
Antighosting: 46 keys in Game mode 




Sensor: Laser (1 00 to 5,600dpi); Adjustable 
weight system; Body type: Right-handed; 8 
buttons; Macros: Up to 40 (up to 5 profiles); 
7 color options; Interface: USB 



GALERU 




Weight: 21 4g; Dimensions: 4.4 x 4 x 
4.4 inches; Neck-base connection: 
Magnetic 



The hardware we installed inside Crazy 8 
makes it a gaming powerhouse. The 
peripherals we picked to complement 
this mighty machine make us a gaming 
powerhouse. After all, you could have the 
fastest system at the LAN party and still 
end up crushed beneath the heel of your 
competition if you settle for subpar input 
devices. We weren't about to make that 
mistake. For our keyboard and mouse, we 
turned to Thermaltakes Tt eSPORTS brand 
of gaming gear, and we also picked up a 
mouse bungee to give us an extra edge. 

The ringleader of our gang of peripherals 
is the MEKA G-Unit Battle Edition. This 
keyboard is one of Tt eSPORTS' finest, 
bringing Cherry MX Black keyswitches, 
up to 60 macros, and three game profiles to 
bear against your opposition. The MX Black 
keyswitch happens to be one of our favorites. 
You get the responsiveness of mechanical 
keyswitch without the audible "clicky" report 
of the louder MX Blues. As a Battle Edition 



part, the keyboard looks the part of a warrior, 
with its military green shell, and thanks to the 
MX Black keyswitches' life span of 50 million 
keystrokes, MEKA G-Unit Battle Edition is 
able to re-up for hour after hour of CS:GO. 

If the MEKA G-Unit Battle Edition is our 
heavy artillery, then the THERON Battle 
Edition gaming mouse is the sidearm. Like 
the keyboard, the THERON Battle Edition 
also has a military green paint job. Thanks 
to an adjustable sensitivity range of 100 to 
5,600dpi (you can adjust this on the fly), the 
THERON can easily adapt to any situation. 
Pop open a small compartment on the 
mouse's base to expose a chamber containing 
five removable 4.5g weights, which let you 
further customize the THERON's feel. And 
with eight buttons, 40 macros, and five 
profiles, the THERON is definitely capable 
of performing the intricate maneuvers that 
separate the 1337 from the nOObs. 

The Tt eSPORTS GALERU completes 
the package. A mouse bungee is the kind 



of accessory that you think you never 
need, right up to the moment when you 
actually use one. By reducing cable friction 
to virtually nothing, the GALERU made 
for a truly smooth, fluid mouse movement. 
The construction is top-notch, too. The 
heavy base has non-slip feet, so it's virtually 
impossible to drag it across your desk or 
table, and the GALERU's neck connects to 
the base with a strong magnet, forming a link 
that is just as difficult to inadvertently break. 

Separately, these Tt eSPORTS products 
are excellent. Together, they are a fearsome 
trio of peripherals. The Battle Edition color 
scheme on the keyboard and mouse give the 
set a take-no-prisoners look. Gear up, move 
out, and dominate. I 

MEKA G-Unit Battle Edition / THERON Battle 
Edition /GALERU 

$129.99/ $69.99/ $14.99 
ThermaltakeTt eSPORTS 
usa.ttesports.com 
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Core i7- 




In the three short months since our last CPU 
System Workshop, something important 
happened: We came into possession of the 
most pulse-quickening desktop CPU around. 
We're talking about the Intel Core i7-3970X 
Extreme Edition processor, which will elevate 
our new build into the stratosphere. 

We benchmarked and reviewed the Core 
i7-3970X in the February issue (page 26), 
and then we discussed it in more detail on 
page 67 of the same edition. After all that, 
it was obvious to us why we would want the 
uber-chip to be a part of this build. 

For those of you just joining us, here's 
a refresher. The Core i7-3970X is a high- 
end CPU featuring six processing cores. 
Thanks to Intel's Hyper-Threading Tech- 
nology, the chip can simultaneously run 
twice that many threads, assuming your 
software is coded for that. 

Intel clocks the Core i7-3970X at a base 
frequency of 3. 5 GHz. As conditions dictate, 
the processor can elevate the clock speeds of 
one or two of its cores up to 4GHz using 
Intel Turbo Boost. Speaking of elevated 
clock speeds, the "X" at the end of the chip's 
model number and the "Extreme Edition" 
part of its name both indicate that the Core 
i7-3970X has an unlocked multiplier, so 
overclocking is a snap. 

Other selling points of this chip include 
its awesome quad-channel memory con- 
troller, which can handle up to 64GB of 
DDR3-1600, and the titanic 15MB of 
Intel Smart Cache (L3 cache) shared by its 
six cores. We perched it on the LGA2011 
socket of our mainboard, which also features 



Intel's X79 Express chipset. With 40 lanes 
of PCIe 2.0 connectivity, multi-GPU SLI 
and CrossFireX would not be a problem for 
Crazy 8. 

In our February issue review, we bench- 
marked the Core i7-3970X at both its 
stock clock speed and an overclocked 
4.6GHz. Our results being as impressive 
as they were, we couldn't wait to slot 
another example of the processor into our 
current build. 



I 

You can see by Crazy 8's test scores in the 
build summary that our latest rig is nothing 
short of phenomenal. Whether we're gaming, 
transcoding media, creating content, or 
rendering 3D, this system — and its Core U- 
3970X — will take us to the edge. ■ 

Core i7-3970X Extreme Edition 

$1,059 
Intel 

www.intel.com 
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CRAZY 8 GOES NUTS 




Now that you've read a little more 
about several of the components 
we used in our lean, mean, 
mentally unbalanced machine, 
there's nothing left but to tell you how 
well it performed. In a word, crazy. 

Here are a few more words: The Intel 
Core 17-3970X Extreme Edition CPU 
is a flat-out boss. At stock speeds, It 
shredded our CPU-intensive benchmarks 



and posted impressive scores in 3DMark 
ll's Physics tests and PCMark 7's 
Computation test. We were able to 
overclock the 3970X to 4.3GHz with 
minimal effort (one thing that isn't crazy 
is our overclocking process, because we 
want make sure the lucky winner of each 
CPU System Workshop giveaway doesn't 
receive a burnt-out husk). As expected, 
our CPU-intensive benchmarks best 



represent the results of this overclock. 
Our 22% overclock yielded perfor- 
mance increases of around 16% in the 
benchmarks that really benefitted from 
the overclock. 

Considering Crazy 8's primary 
responsibility is gaming, we're pleased to 
report that it put on a good show for us 
in our gaming benchmarks. At 1,920 x 
1,200, our system delivered great results 
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in Aliens vs. Predator and Metro 2033 
with the quality settings turned up. This 
spring is brimming with top-tier titles, 
including Crysis 3 (which launched 
shortly after we went to press), BioShock 
Infinite, and StarCraft II: Heart of the 
Swarm, and our system is ready for them 
all. We're glad to have a graphics card in 
our system that has held up so well over 
the last year, and we're confident that it 
will continue to give you great results 
with future titles. Just think what Crazy 8 
could do with another ZOTAC GeForce 
GTX 670 4GB in SLI. 

As always, Intel's SSDs keep rocking. 
The 180GB SSD 520 Series produced 
nice results in our benchmarks, but 
outside the benchmarks, it's a fast little 
drive. Windows 8 booted quickly, and 
apps launched extremely fast, too. 

So, at the end of the day, a bunch 
of ultra-premium components came 
together to make a cutting-edge PC. 
Maybe that's not so crazy after all. I 
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BENCHMARK RESULTS | 


| CRAZY 8 (3.5GHZ) 


CRAZY 8 OVERCLOCKED (4.3GHZJ | 


3DMark 11 1 


Overall (Extreme) 


X3100 


X3168 1 


Graphics Score 


2821 


2876 | 


Physics Score 


11383 


12674 


Combined Score 


3312 


3388 


Graphics Test 1* 


14.88 


14.88 


Graphics Test 2* 


14.37 


14.57 


Graphics Test 3* 


13.91 


14.36 


Graphics Test 4* 


8.52 


8.74 


Physics Test* 


36.14 


40.24 


Combined Test* 


15.41 


15.76 



Overall 


5719 


6100 


Productivity 


5138 


5552 


Creativity 


9987" " 


10136 


Entertainment 


5671 


6055 


Computation 


12485 


1248 


System Storage 


5333 


5352 




Processor Arithmetic 






Dhrystone Native SSE4.2 (GIPS) 


220.65 


257.85 


Whetstone Native SSE3 (GFLOPS) 


136.26 


159.45 


Processor Multimedia 






Integer Native x16 AVX (Mpixels/s) 


340.55 


396.26 


Float Native x16 AVX (Mpixels/s) 


461 


537.5 


Double Native x8 AVX (Mpixels/s) 


260.71 


303 


Float/Double Native x8 AVX (Mpixels/s) 


346.7 


403.57 


Memory Bandwidth 






Integer B/FAVX/1 28 (GBps) 


24.6 


24.64 


Float B/FAVX/1 28 (GBps) 


24.64 


24.67 



Render All CPUs*** || 1880.65 
CrystalDiskMark 3.0.1**** 




Sequential Read 


433.1 


435.5 


Sequential Write 


255.2 


257.5 


512KB read 


~3~82~5~ 


383.1 


512KB write 


250.3 


249.6 


4KB Random Read (QD1) 


22.4 


22.95 


4KB Random Write (QD1) 


70.22 


68.39 


4KB Random Read (QD32) 


221.7 


225.4 


4KB Random Write (QD32) 


235.2 


237.1 


Unigine Heaven 






FPS 


49.9 


46.8 


Score 


1182 


1180 


Games* 


1,920x1,200 




Aliens vs. Predator (Very HQ, 






Shadows High, 4XAA, 16XAF, 






SSAO On, HW Tess., Adv. Shadows) 


51.3 


51.4 


Metro 2033 (DX11 , Very High Quality, 
4X MSAA, 16XAF, DOF off 


43.33 


42.33 


*Frames per second **Points ** 


*Pixels per second 


***MBps 



Test system specs: Processor: Intel Core i7-3970X; Motherboard: GIGABYTE GA-X79-UP4; Graphics: ZOTAC 
GeForce GTX 670 4GB; RAM: 16GB Corsair Vengeance DDR3-1866; Storage: Intel SSD 520 Series 180GB; 
CPU cooler: Zalman LQ315; PSU: Cooler Master Silent Pro Gold 1200W; Case: Zalman MS800; Windows 8 Pro 
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•CORSAIR 
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Light 0arUP9 



fe@~l CORSAIR 
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The world's most advanced 
performance memory 

Corsair Dominator Platinum builds on the legacy of 
the world's most awarded high-performance memory, 
adding a striking new industrial design and LED 
lighting effects. Dominator Platinum memory modules 
are available in speeds of up to 2800MHz, and like all 
Dominator memory modules, they are built using only 
select memory ICs, highly-screened for performance 
and stability, and feature our patented DHX (Dual-path 
Heat exchange) cooling technology, so you can push 
them to the limit. The design will look great in your 
current system - or your next build - and the available 
light bar upgrade kit lets you customize the LED 
lighting. You can even connect Dominator Platinum to 
the Corsair Link system to monitor temperature and 
activity. It's memory with both muscle and finesse. 

Corsair Dominator Platinum Memory. 
Designed for you. 

Learn lots more at: corsair.com/dominator-platinum 



Intel* XMP Certified 



facGbook.com/ci 



aCors air Memory 



CHECK OUT THESE OTHER CORSAIR PRODUCTS DESIGNED TO MAKE YOUR PC THE BEST PC 




POWER SUPPLIES 



GAMING KEYBOARDS 



GAMING M!CE 



HEADSETS SOLID-STATE DRIVES 
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State-Of-The 
Standards 

USB 





The USB logo is undoubtedly one of the 
most recognizable logos in computing 
and consumer electronics. 



If there's one interface that has achieved 
near universal ubiquity, its USB (Universal 
Serial Bus). Since its introduction 
in 1996, the protocol has gone on to 
become the dominant standard used to 
connect and power PC peripherals such 
as mice, keyboards, printers, scanners, 
game controllers and joysticks, webcams, 
and external storage devices. But beyond 
the PC, USB is used today to charge 
up and transfer data to and from 
smartphones, tablets, digital cameras, 
and camcorders. Gaming consoles 
and handhelds use it for connecting 
controllers and chargers, GPS devices 
use USB to get map updates, and you 
can transfer images to digital photo 
frames via USB. And let's not forget 
the numerous coffee warmers, beverage 
coolers, motorized foam dart guns, 
LED lights, external fans, and other 



components on computing's periphery 
that utilize the jack-of-all- trades interface. 

USB has become such a common part 
of our daily lives that it's easy to forget 
what life was like without it. 

Port Origins 

Like other standards in the computing 
industry, USB was the result of a 
consortium of companies, including 
Compaq, DEC, IBM, Intel, Microsoft, 
NEC, and Nortel. The joint goal was to 
produce a new standard that could be 
used to transfer data between PCs and 
peripherals more quickly and at a lower 
cost than was possible at the time using 
PS/2 ports (mice and keyboards), parallel 
ports (mostly printers), and RS-232 serial 
connections (mostly modems). These 
interfaces had a variety of drawbacks. 
One of the most important ones was the 



lack of support for expansion hubs. If 
you wanted another parallel port or a 
couple more COM ports, you had to 
open the PC and install expansion card. 
Performance was another big limiting 



USBA 



Micro-AB 







if — 1 







USB B 



Mini-A Mini-B 



Micro-B 



USB-based devices support a 
variety of connectors. 
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factor for early PC peripherals using these 
interfaces; RS-232 serial and parallel port 
throughputs topped out at 251Kbps and 
965Kbps, respectively. 

USB went through several revisions 
between November 1994 and November 
1995 when the USB 1.0 release candidate 
was announced. Two months later, the 
final spec called for an interface capable 
of operating in Low Speed (1.5Mbps) and 
High Speed (12Mbps) modes. 

USB consists of a host-based archi- 
tecture, which is capable of supporting 
multiple peripherals, in a tiered-star 
topology. The specification calls for the 
potential connection of up to 127 devices, 
via multiple hubs, to a lone host controller. 
The host controller has a built-in hub, 
called the root hub, and it centrally manages 
the individual devices and auxiliary hubs 
connected to it. Unlike the competing 
protocol Fire Wire, the USB host controller 
relies on the CPU and software for its 
processes. While this puts additional strain 
on the system, it makes USB cheaper for 
chipset makers to implement. 

The ability of a low-powered USB 
device to draw power from the USB port 
is another of the specification's defining 
features. USB is capable of delivering up 
to 500mA to a single port for powering 
the connected device, but the power 
gets divided up among subsequent ports 
when more than one device is connected. 
Regarding hubs, if four USB devices are 
present, each one will only get 100mA, 
which in most cases is not enough to 



power the device. Powered USB hubs come 
with AC adapters, which enable the hub 
to supply the full 500mA to each device 
connected to the hub. 

USB 1.0 failed to garner much atten- 
tion due to a handful of limitations, 
including the lack of support for 
extension cables and pass-through 
monitors. In 1998 USB 1.1, or Full Speed 
USB, became the first revision of the 
specification to see widespread adoption. 
Arguably, Microsoft played a major role 
in the adoption of USB. Windows 95 
didn't natively support USB, nor could 
users patch the OS to support USB until 
OEM Service Release 2.1 and 2.5, which 
came out in August 1996. If you didn't 
have one of those two versions, Microsoft 
recommended you install Windows 
98 Second Edition. First Edition did 
support USB, as well as USB composite 



devices (such as a webcam with a built-in 
microphone) at launch; however, it wasn't 
until Win98 SE that USB audio device 
support was added. Win98 SE also came 
with better WDM (Windows Driver 
Model) support, which was Microsoft's 
latest device driver framework at the time. 

USB 2.0 

Toward the end of 2001, the USB-IF 
(USB Implemented Forum) ratified USB 
2.0, which brought higher data rates to 
the specification; 480Mbps, which was 
a forty-fold increase over USB 1.1 's 
12Mbps data rate. USB 2.0, dubbed 
High Speed USB and later renamed Hi- 
Speed USB, also saw the introduction 
of small form factor Mini-A and Mini-B 
connectors, and later, the introduction 
of Micro-A and -B connectors. Over 
the span of its life, USB 2.0 added 
several new features, such as USB 
On-The-Go, which allows two USB 
devices to communicate without being 
connected first to a USB host device. 
Another advancement was the Battery 
Charging Specification, which let device 
manufacturers ship device power supplies 
with USB connectors. The Battery 
Charging Specification also paved the way 
for USB sleep-and-charge ports, which 
are specialized USB ports that let you 
charge USB-connected devices even when 
the host device is turned off. 

Under USB 2.0, the specification has 
established itself as the de facto interface 
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The five USB 3.0 pins reside deeper inside the 
connector than the four legacy USB pins. 



for computers, peripherals, consumer 
electronics, and more. According to the 
USB-IF, USB has an installed base of 
over 10 billion products, and the industry 
ships more than three billion USB 
products a year, including a billion or 
more mobile phones and over 150 million 
USB flash drives. 

Connector Shapes 

One of the features that made USB 
unique for the time was support for 
different connectors on each end of the 
cable. For instance, the connector that goes 
into the USB port on the PC or notebook 
is a Type A connector, which is a horizontal 
rectangle. Variations of the host-side Type 
A connector for small form factor devices 
include Mini-A and Micro-A. The device 
end of the USB cable (Type B) will often 
differ in shape from the host end. The 
standard Type B connector is a square with 
tapered corners on the top side, but Mini-B 
and Micro-B connectors are also available 
for smaller devices. Depending on the 
device, the cable can consist of any pairing 
of Type A and Type B connectors. Many 
current smartphones, for instance, use a 
Type A at the host end, and a Micro-B at 
the device end. 



USB 3.0 

USB 3.0, or SuperSpeed USB, is the 
latest revision of the Universal Serial Bus 
standard. The updated standard brings 
theoretical transfer rates of up to 5Gbps, 
more power and quicker recharging 
for energy-demanding devices (900mA 
compared to USB 2.0's 500mA), new 
power management features, and, of 
course, backward compatibility with USB 
2.0 devices. 

USB is arguably one of the most 
successful interface standards in all of 
computing, but SuperSpeed USB's arrival 
begs the question; wasn't USB 2.0 and its 
peak raw data rate of 480Mbps already fast 
enough? SuperSpeed USB's killer apps won't 
be thumb drives in the shapes of cartoon 
characters, however, they'll be external hard 
drives, high-definition webcams, displays, 
digital camcorders and cameras, multi- 
channel audio, and external media drives, 
such as Blu-ray players. 

In September 2007, the chip giant Intel 
along with other industry heavyweights 
including HP, Microsoft, NEC, NXP 
Semiconductors, and Texas Instruments, 
formed the USB 3.0 Promoter Group to 
develop a faster USB. In November 2008, 
the group finished its work and released 
the 1.0 revision of the specification. 
Following the release, the USB-IF took 
over the development and product 
certification duties for the new bus 
standard. Fast-forward to late September 

2009, NEC launched a USB 3.0 host 
controller, which was the first product to 
receive the USB-IF's stamp of approval. 
Notebooks and PCs with a third-party 
controller can support SuperSpeed USB 
devices. SuperSpeed USB-capable devices 
arrived on store shelves in force in early 

2010. Adoption of SuperSpeed USB 
outpaced that of USB 2.0, and in 2012, 
both AMD and Intel introduced chipsets 
that support USB 3.0 natively. Intel's 
Panther Point chipsets and AMD's A75 
and A70M chipsets both support USB's 
latest revision. 

There are a couple of technologies that 
enable SuperSpeed USB to achieve data 
transfers of up to 10 times that of USB 



2.0. The first is a complete redesign of the 
ports, connectors, and cables to support 
higher data throughputs. Each USB 2.0 
connector and cable features four pathways 
that correspond to power, ground, and a 
pair for data. USB 3.0 ports and cables 
utilize an additional five pathways, 
another ground and two pairs dedicated 
to data transmission. SuperSpeed USB's 
asynchronous signaling method enables 
full-duplex communication, or the ability 
to send and receive data at the same time. 
Another speed booster comes in the form 
of SuperSpeed USB's fiber-optic pathways, 
compared to the older standard's copper. 
The SuperSpeed USB connectors and ports 
have been cleverly designed so that the five 
USB 3.0 pins coexist with the four legacy 
USB 2.0 pins, enabling full backward 
compatibility. Remember, there are three 
components in a USB connection, the 
port on the PC or notebook (and its 
corresponding controller), the cable itself, 
and the USB device. If any of these is 
USB 2.0 or 1.1, then the performance will 
default to the slowest standard's speed. 

In January 2013, the USB 3.0 
Promoter Group announced plans to 
take SuperSpeed USB to the next level 
and double its data rates, to lOGbps. The 
update will remain backward compatible 




The USB Implemented Forum plans to put 
SuperSpeed USB into high gear later this year. 



with existing cables and connectors and 
bring with it improved data encoding 
and I/O power efficiency. According to 
the group, the lOGbps SuperSpeed USB 
specification should be completed by 
the middle of this year, bringing even 
faster throughputs to our bandwidth- 
demanding peripherals and devices. ■ 
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Green Machine 



You don't have to spend much time figuring 
out where this month's Mad Reader Mod 
gets its name: Project Green Machine boasts 
lots of great features and fine craftsmanship 
throughout, but its most striking feature is clearly 
its Granny Smith metal flake powder coat finish. But 
why so green? 

"My love for NVIDIA," modder Brian White says. 
"I have always been a loyal enthusiast of NVIDIA 
GPUs, and one of my favorite cases ever was the Cooler 
Master HAF X NVIDIA Edition." 

This explains both the color scheme and White's 
case choice, the Cooler Master HAF XB. The newest 
member of the HAF series, the HAF XB is a LAN 
box that combines portability and manageable 
size with support for ATX boards, full-sized power 
supplies, and 3-way SLI or CrossFire. Cooler Master 
provided the case to White prior to its official launch 
so that he could finish Project Green Machine in 
time to show it off at CES in January. 

"This was the 'make it or break it' chance of 
a lifetime for me," White says. "I was given the 
case under NDA after Cooler Master used my 
modded HAF 932 at PAX Prime 2012 in Seattle. 
I have to admit that being given less than 60 days 



during the months of November and December was 
quite a bit of a challenge, considering the holiday 
season, but I accepted the challenge and went right 
to work." 

Indeed he did. White replaced the HAF XB's 
stock top panel and its mesh-ventilated 200mm fan 
mount with a custom acrylic window to show off 
the system's components and interior; he also built a 
custom mounting plate for PGM's bottom-mounted 
360 radiator. 

"In order to fit the 360 radiator, I had a very small 
margin for error," White says. "Even using an offset 
Bitspower fitting, I only had about l/16th of an inch 
of clearance between the hose and the side panel. I 
accomplished this feat with my new favorite modding 
tool, a 4-inch Greenlee Knockout Punch — definitely 
not a cheap tool, but it was worth every penny. It 
cut a perfect-sized hole for maximum airflow for a 
120mm fan, and I will use this instead of a hole saw 
from now on." 

White then modded three EVGA/Swiftech 
Hydro Copper waterblocks for his GeForce GTX 
680s, changing out their stock red LEDs for — 
you guessed it — green ones. (He also replaced the 
HAF XB's red LED with a green one.) He built 
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a hidden mount for PGM's Danger Den reservoir; 
powder-coated the case inside and out in Granny 
Smith and neon green; and individually sleeved 
every power supply cable, as well as the pump 
and fan wires, with MDPC Toxic Green and 
black sleeving. 

"This was a lengthy process, but any modder who 
knows how to sleeve knows the end result is extremely 
satisfying when you sleeve your own cables rather 
than using extensions or having someone else do it for 
you," White says. 

White finished the look by painting all of PGM's 
fans neon green and fitting their bezels with carbon 
fiber, and then adding a side panel window to show off 
some of his interior work. 

In addition to the Cooler Master HAF XB, 
PGM consists of a GIGABYTE Gl. Sniper 3 
motherboard, an Intel Core i7-3770K overclocked 
to 4.8GHz, 32GB of Patriot Viper Extreme DDR3- 
1600 RAM, the three aforementioned EVGA GTX 
680s, a Cooler Master Silent Pro Hybrid 1300W 
PSU, and an Intel 520 Series 180GB SSD. Its 
cooling loop includes the Hydro Copper blocks, a 
Swiftech MCP655 pump, Swiftech's Apogee HD 
CPU block, three Alphacool radiators (360, 240, 




and 120), PrimoChill tubing, and Mayhems Pastel 
Mint Green coolant. 

White says he spent 49 days working on Project 
Green Machine, but the end of the process might have 
been the most nerve-wracking. 

"When I had two days left until I was going to 
drive to Nevada and deliver the case, I discovered 
that my coolant was actually yellow instead of 
green," he says. "I contacted Mick from Mayhems 
on Facebook, and then Hank from Performance-PCs 
overnighted me the blue dye I needed to get the 
coolant the correct color, even though I hadn't 
purchased the Mayhems from his company. I added 
15 drops of dark blue dye, and voila, I had the 
perfect Pastel Mint Green coolant, just in the nick of 
time. I am forever grateful to them for stepping in to 
help me at the last minute." ■ 



Give Us Your Mod 

Have a computer mod that will bring tears to our eyes? Email 
photos and a description to madreadermod@cpumag.com . 
If we include your system in our "Mad Reader Mod" section, 
we'll send you $1 ,500 and a one-year subscription to CPU. 






The weather in Omaha, Neb., for the first weekend of February was 
frigid, with temperatures for both Friday and Saturday averaging 
below freezing. What better way to spend such a chilly couple of 
days than at LANFest? 

NETWAR has been growing steadily for years, and NETWAR 24.0 
continued that trend, selling out all 260 BYOC seats at its new 
venue, the Scott Conference Center. The LAN started at 7 p.m. 
Friday night and ran through 9 p.m. on Saturday; in just over 
24 hours, attendees had a chance to participate in a Minecraft 



Hunger Games, a timed keyboard assembly contest, and a CW/lntel 
LANFest Case Mod Contest, as well as Team Fortress 2, League of 
Legends, Dota 2, Primal Carnage, Counter-Strike: Global Offensive, 
StarCraft 2, and Battlefield 3 tournaments. 

Mads Came Out To Play 

NETWAR regularly brings out a talented core of modders, and sev- 
eral of them showed up with new builds for the event. The top two 
modders won prizes, and, as usual, the overall winner is eligible to 
compete for best LANFest mod of the 201 3 event season. 






The mod contest winner, Craig "Losias" Brugger, showed up with an amazir 
small form factor scratch build with his handle/logo proudly displayed along 
the side. Brugger's mod is both extremely convenient for lugging to a LAN a 
powerful enough to game with the best of them. 

As you can see, this mod is easy to carry, easy to situate (it's equally at honr 
whether vertical or horizontal), and comes packed with cool touches like mi 
tary toggle switches, a front-panel LED that displays vital system info, and i 
inner frame that slides out of the outer structure for easy access. 




The runner-up at NETWAR 24.0's mod contest was Nick 
"ultrastatic" Miesbach's clear acrylic all-in-one rig. LAN 
party veterans know that saving table space is crucial, and 
Miesbach saves a ton of it by incorporating his monitor 
and PC components into one slim case. 





From the back of the PC, you can see that in addition to putting a lot of hardware into a fairly tight 
space, Miesbach managed to include a custom watercooling loop. He told us that due to the space 
constraints and a lack of airflow throughout, fans and heatsinks weren't really a viable option. 
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Every month, CPU's "Mad Reader 
Mod" showcases an unbelievable, 
jaw-dropping custom mod that redefines 
what we thought was possible with the 
right tools in the hands of an inspired, 
creative, and determined modder. These 
are the systems that turn heads and win 
prizes at LAN parties, and the modders 
behind them are the rock stars of the PC 
enthusiast scene. Many of these modders 
are commissioned to create custom mods 
for the biggest companies in the business, 
but a lot of them got their start with little 
more than an idea and a clunker case in 
need of a visual refresh. 

What if you're just beginning your 
modding career? "Mad Reader Mod" 
shows you the end result, but if you've 
ever followed a worklog online you 
know the insane amount of work that 
goes into these stunning creations. Sure, 
worklogs help explain much of the 



magic behind the mods, but wouldn't 
it be great to have a sit-down chat 
with the sages of modding, who have 
collectively amassed thousands upon 
thousands of hours of experience? 

"Modding Masters" provides you with 
up-close and personal access to the pillars 
of the modding community. We've called 
on previous "Mad Reader Mod" winners 
as well as modders who have taken first- 
place honors at our LAN party case mod 
contests to provide their expert opinion 
on all things mod. It's the closest you're 
going to get to these rotary tool ninjas 
and paint booth Picassos short of online 
videoconferencing or criminal trespass. 
Listen to their wisdom, learn from their 
mistakes, and follow their advice, and 
perhaps the coveted "Mad Reader Mod" 
spread will one day belong to you. 

Up to this point, we've mostly been 
dealing with taking pre-existing material 




(primarily, the case panels) and 
some type of modification. But with some 
modding projects — check that, most 
modding projects — some type of custom 
fabrication is necessary to truly realize the 
project's vision. Whether it's an acrylic 
case window or an entire custom-fabbed 
acrylic case, the longer you keep modding 
the more likely you'll eventually need to 
create something from scratch. Hence, we 
have scratch builds. 

This month, a trio of modding ge- 
niuses agreed to sit on our monthly panel 
and share their expertise with us (and 
you). Richard "DarthBeavis" Surroz, 
Jeremy "E.E.L. Ambiense Birch, and Rod 
"[TB]Rod" Rosenberg, all undisputed 
masters, have gathered plenty of intel- 
ligence over their modding careers, and 
now that intelligence is declassified. From 
here on out, it's 100% custom, 100% of 
the time. 





> You can't do that with steel. For Richard "DarthBeavis" 
Surroz's Duke Nukem-inspired "Hail to the King" mod, he used 
heat-bending to produce the custom acrylic chassis seen here. 




STEP 3 
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Between cast acrylic and extruded 
acrylic, the former is much more 
durable and far better to use for 
custom scratch builds. 



Custom Considerations 

Part of the fun of scratch builds is 
that there are no restrictions that come 
from working with a pre-existing case. 
Of course, part of the challenge of scratch 
builds is at there are no restrictions that 
come from working with a pre-existing 
case. When you go it alone, all the little 
things that case manufacturers put into 
their cases, things you might take for 
granted such as spots for power/reset 
buttons, become your responsibility. 

"I think planning out wire manage- 
ment features is a key area custom 
builders need to spend extra time on," 



Surroz says. "One good way to plan is 
to use a 3D modeling program such as 
SolidWorks or the free version of Google 
SketchUp." 

Surroz touches on perhaps the best 
advice for doing a scratch build the right 
way: Plan it before you do it. Put your 
mod together onscreen first, so you'll 
know if you've allowed enough clearance 
for that 480mm radiator or that quad 
graphics card array. 

Now, when you're ready to really think 
outside the box and use unconventional 
materials for your custom build, an 
element of caution comes into play. We've 



previously talked about wearing proper 
safety equipment when working with power 
tools, but you also need to be careful when 
working with uncommon materials. Says 
Birch, "If you're going to use hazardous 
materials, always observe and respect the 
safety guidelines listed on the MSDS 
[material safety data sheet] or the label." 

When the time comes to actually put 
your scratch build together, Surroz and 
Birch like to use small button head screws to 
fasten the pieces together while maintaining 
a clean look. To tap screw holes for custom 
material, Rosenberg says he always keeps a 
6-32 and a 4-40 tap on hand. 
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Using either a 6-32 
or 4-40 tap and 
small button head 
screws to assemble 
the pieces of your 
scratch build is 
relatively easy and 
also helps give your 
mod a clean look. 



The Steel vs. Aluminum Debate 

Excuse the slight misdirection, because 
when you need to fabricate something 
from metal, Birch and Rosenberg agree that 
aluminum is generally the right choice. 

"Aluminum is much easier to cut and 
bend than steel," Rosenberg says, "and 
one thing I always try to exploit with 
aluminum is its heat transfer [properties]. 
You can even use the outside panel of a 
case as a heatsink." 

Birch does stick up for steel with 
regard to its durability. "It tends to take 
a beating rather well," he says, "[other 
advantages] would be cost, availability, 
and manageability as far as machining 
work is concerned." 

That said, Birch is no steel apologist. 
"I prefer using aluminum if the material 
is going to need to be metal. It's easier to 
work with, lighter weight, and its strength 
is fairly good considering the weight ratio. 
I prefer aluminum simply because of the 
weight issue." 

Acclimate Yourself To Acrylic 

So many of the excellent scratch builds 
we've featured in Mad Reader Mod 
(and countless others) make ample use 
of acrylic. The substance is especially 
versatile, and modders have been using 



it in all kinds of applications. As with 
almost everything we've covered thus far 
in "Modding Masters," there's a right way 
and wrong way to do acrylic, starting with 
the type of acrylic you use. 

Rosenberg and Birch both go for cast 
acrylic. "There really is no other material 
in the acrylic realm that I would touch," 
Birch says. "The term 'cast acrylic' simply 
means it is made by 'casting,' i.e. poured 
into molds; extruded acrylic is squeezed 
out of a machine to create the material. 



"By manufacturing the material via 
casting, it will always have less stress 
on a molecular level. Its weight will 
be more substantial. Its tolerance for 
machining is higher, it handles other 
kinds of manufacturing processes better, 
and it tends to be more resistant to heat. 
Cast acrylic can be bent rather well, 
especially when heat is applied — perfect 
for molding shapes or creating shrouds. 
Extruded acrylic has a very low tolerance 
for bending and will shatter quickly. A 



As with almost everything 
we've covered thus tar in 
"Modding Masters/' there's a 
right way and wrong way to 
do acrylic, starting with the 
pe ot acrylic you use 
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> The learning curve for CNC machining is incredibly steep, but 
the results can be amazing. If you have a friend who knows the 
trade, it might not be a bad time to call in those favors. 





good example of extruded 
acrylic would be a lot of 
stock window panels on cases." 

Birch also provides examples of 
what you can do with cast acrylic. "I like to 
create new features for a given chassis that 
normally aren't present," he says, "such as 
a radiator grille opening up at the top or 
perhaps a custom waterblock top. One of 
my favorite things over the years has been 
building graphics cards backplates, which 
have become quite popular these days. I 
called them 'stealth plates' because I simply 
did them to disguise the PCB of the card 
so it's clean-looking." 

Surroz recommends a good router for 
working with acrylic. (He uses a table 
router.) For a clean, finished look, he 
polishes acrylic either through wet-sanding 
using progressively finer sandpaper, 
or with an electric polishing tool and a 
polishing compound. 

Rosenberg occasionally flame-polishes 
the edges of his acrylic pieces. Quite a bit 
more dangerous than a piece of sandpaper, 
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> Watch a scratch build come to life. This mod from Jeremy 
"E.E.L Ambiense" shows how you can use acrylic to create a 
one-of-a-kind case mod. 



flame polishing involves running a small 
propane torch over the edges you want to 
polish. This results in a glass-like finish. 
It's a technique that requires practice, so 
Rosenberg recommends sharpening your 
skills on a piece of acrylic that wont be a 
part of your build. 

A more common use of heat-treating 
acrylic is applying enough heat to it to make 



it pliable enough to bend. Commonly and 
understandably called heat-bending, this 
technique is what modders use to form 
acrylic into shapes that would be impossible 
or extremely difficult to do with other 
materials. For small bends on thin acrylic, 
Surroz uses a heat gun. He breaks out a strip 
heat bender for larger bends, and "for really 
large projects, I made a buck that holds the 



shape of my final product and then I use a 
commercial powder-coating oven to heat 
the acrylic." 

CNC: Not Easy As 1-2-3 

Many of our Modding Masters have 
called in the big guns to fab certain 
components for their custom builds. CNC 
(computer numerical control) machining is 




Custom-etched 
acrylic? Yes, please. 
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what you use if your custom components 
need to be machined to a fraction of a 
fraction of an inch. "I use CNC lasers and 
routers often in my projects," Surroz says. 
"They allow a precision you cannot get by 
hand, especially if you have a ton of pieces 
to work with." 

CNC isn't for the faint of heart, 
though, and even Masters will call on 
third parties to do the work. "I'm lucky 
to have a brother that works with CNC 
every day," Rosenberg says. "I've had him 
do simple stuff like cut windows to smaller 
custom parts all drilled and tapped. True 
CNC is a pretty steep learning curve. I 
wouldn't attempt it without someone 
around who really knows what they 
are doing." 

Birch agrees. "It's a melding of artistic 
ability with technical metallurgy. Not 
everyone can learn it. Most people would 
prefer to outsource the work, but online 
information is definitely useful. Read, 
read, read." 

The consensus on CNC machining: If 
you're not willing to invest a lot of time in 
learning the process, it's better to leave it 
to a trained professional. 

Customize This! 

Although it almost goes without saying 
at this point, it's even more important to 



have a plan in place when working on a 
fully custom scratch build. 

"I invested a substantial amount of 
thought into the project before actually 
tackling the project," Birch says, "so 
planning and even pre-planning are 
very necessary to make sure you're going 
to have a headache-free and enjoyable 
experience." 



"I've tried many times to do without 
and then found something that wouldn't 
fit where I expected," Rosenberg says," "so 
now I draw everything in SketchUp." 

Next month, we'll be getting our spray 
on again. Get ready for a discussion 
on finish work, where our Masters will 
discuss all the little things necessary to 
make your mod truly pop. ■ 




Despite the precision of CNC machining, sometimes using hand tools is the way to go. 
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Silent Pro Hybrid Series, built for those in 
need of high power that includes plenty 
of options for customization and noise control. 



www.coolermaster-usa.com 



Peripherals: Recon 

The CM Storm Recon is a high quality 
gaming mouse with a durable super grip 
coated ambidextrous body. 



amazon.com 



COMP 



Canada 
* Computers 



iMB *mory» 



micro CEns? 



TqepDipect.com 



I 



ill 



Redefining the "mini" in mini-PC, 
we've incorporated the functionality 
of a traditional PC and condensed the 
physical bulk to a compacted handheld size. 

Stripping down the conventional desktop tower system, accommodating the essential 
functions and features, and packaging it all into a sleek portable enclosure in minimalist 
fashion - that's how we made the personal computer a little more personal. 

Watch high-definition movies, administer digital office tasks and business functions, store and share files, or expand TV 
entertainment capabilities; whether it's preference for a Windows or Linux operating system, exercise your freedom to 
install and utilize compatible software for whatever and however. 

With options aplenty- easily configure a ZBOX that fits your ideal 
mold of value, size, function, and performance. 



WWW.ZOTACUSA.COM 
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Own 



Connect & Conquer 




Your 
venture 



If you've been following our four-part 
miniseries on hosting your own LAN 
party, then you already have a battle plan 
in place. Your LAN party's website is in 
the works or already live, and maybe 
you've even lined up a few sponsors to 
throw some swag your way Well done. 

Now the heavy lifting begins. Because 
you can't have a LAN party without a 
LAN, and as your event grows over time, 
you'll need to build a network that puts 
your home LAN to shame. 

The good news is that when your LAN 
party is still young and relatively small, 
you don't need to dump a lot of cash 
into expensive networking hardware. 
That said, a well-executed network is 
one of the things that will truly make or 
break your event. Do it right, and your 
attendees should barely notice a difference 
between gaming at home and gaming at 
your event. Do it wrong, and you will 
definitely notice the swarm of irritated 
attendees overwhelming your help desk. 
Thankfully, the battle-hardened admins 
we spoke to have spent enough time in 
the trenches that they can help you work 
out any kinks in your LAN before you 
open your doors. 

Meet The Admins 

This month, a couple of new faces 
join our panel of experts, and a pair of 
veterans return for another round. 

Josh Parr has been a dedicated team 
member of Pennsylvania's FITES (Frag 
Infinity Tournament) LAN party for 
seven years. He's been on the event's 
network admin staff for the last two years, 
and this year he's helping to manage the 
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pfSense is your 
jack-of-all-trades 
for networking 
software. 
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Not Quite A Home, Not Quite A Business 

We're all familiar with our own home networks, and our 9-to-5 readers understand that their 
corporate network is a labyrinthine conglomeration of switches, servers, firewalls, and cables. 
It's understandable, then, to approach a LAN party's network setup according the notion that 
"small equals home network" or "large equals business network." In reality, a LAN party's 
network is neither. 

A LAN party network is closer to a home network, true, but it doesn't take long to see the 
difference. "Where a home network might have a small cable/DSL router and a single switch, 
we have a modern computer doing routing/firewalling, a very high-end core switch, and 25 
table switches," Joseph Falbey says, describing PDXLAN's basic setup. 

The bigger differences, however, are between a LAN party's network and a corporate network. 
This fact is especially important if you've recruited a network admin for your LAN party whose 
primary expertise is working in IT managing a business' network. 

"In a corporate network, different physical areas are often divided up into subnets, which 
allows for better device and traffic control, along with being able to easily isolate different areas 
of the network," Falbey explains. "In the case of where I work, we have a separate subnet for 
each building, and several specific subnets just for specialty applications (wireless, phones, 
certain types of equipment, etc.). 

"For PDXLAN, we have one large subnet for all of the attendees. The reason being, many games 
with a LAN play mode use broadcast packets to find other players on the network. Separating 
things out to subnets will block most of these broadcast packets, so players have a hard time 
finding each other on the network." 

Packet rate is especially important for a LAN party network, according to Falbey. Whereas home 
and business networks typically focus on throughput rate, you should set up your LAN party's 
network (especially when your LAN party increases in size) for packet rate. 

"This means that [your] network can pass thousands or millions of very small individual 
packets very quickly, but will slow down larger data packets, which are generally associated 
with file transfers," Falbey says. 

Josh Parr, who has worked the networking detail at Pennsylvania's FITES (Frag Infinity 
Tournament) LAN party, offers the following advice for LAN party planners who are just starting 
out: Expect that your networking hardware could take a beating, literally. 



"The biggest difference [between a LAN party network and other networks] is that the gear needs 
to be portable and tough," he says. "Our gear has to be moved to our events. The switches have 
some battle scars, showing they aren't as pampered as a system sitting in a rack in some office." 



network for FITES' biggest event yet, the 
FITES 250. 

Joseph Falbey is not only involved 
with running the network of one of the 
country's biggest LAN parties, PDXLAN, 
but he's also an IT warlock with two 
decades of experience, most of which is 
in network and systems administration. 
Falbey's day job consists primarily of 
managing the network and servers of his 
city's IT department, so no, he will not 
help you figure out why your home PC 
isn't connecting to Steam. Since we asked 
nicely, he did however agree to share some 
of his LAN party networking expertise 
with us. 

Parr and Falbey join Charles Catino of 
Oregon State University's Gaming Club 
LAN parties, which can run as large as 
300 attendees, and Randy Steward, who 
helps run the Network Gaming Club's 
LAN parties. The NGC LAN parties, 
which have been around since 1998, 
are smaller by design, so heed Steward's 
advice as you build your LAN party's 
network infrastructure. (Remember, 
earlier our LAN admins universally agreed 
that your first LAN party should be a 
small or mid-sized event.) 

Grow As You Go 

When your LAN party is still in the 
garage phase, you can probably get away 
with a minimum of hardware for your 
network. Your home router should be able 
to handle Internet traffic for you and few 
of your friends, but our admins generally 
agree that the router you use day in and 
day out probably isn't up for the challenge 
of even a small LAN party. 

"The bigger the LAN, the beefier the 
router that you will want," Catino says. 

Falbey and Parr both say that small 
LAN parties are capable of burning 
out a regular home router. "I've seen as 
few as 10 to 15 computers cause a con- 
sumer router doing DHCP to fail," 
Falbey says. 

Parr adds, "A small 25- to 50-person event 
can quickly overwhelm a home router." 

If you're organizing a LAN of this size, 
consider repurposing an old PC to serve as 



your LAN's router. A computer with dual 
Ethernet ports will do the trick, according 
to Catino. Next, set it up to handle DHCP 
duties, but after that, Falbey and Parr 



offer different opinions regarding the use 
of pfSense ( www.pfsense.org ) , which is a 
custom FreeBSD distribution designed 
for firewall and routing purposes. Parr 
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recommends using it, even for small LAN 
parties, while Falbey doesn't feel that it's 
necessary at that level. 

Next, you'll need switches. "When we 
first started, the hard part was just getting 
enough switches to handle all the gamers 
who wanted to play," Steward says. "We 
gradually moved up in speed and port 
numbers until we settled on our 48-port 
NETGEAR Gigabit switch." 

Determining the number of switches 
you'll need isn't terribly complicated math 
when your LAN is still in its infancy. 
Each attendee should only need one port 
(because their admission fee is good for 
one port), so the number of required 
switch ports doesn't need to be much 
higher than the number of people signed 
up for your LAN party. That said, don't 
forget to allocate some ports for the LAN 
itself. You'll soon have a need for them. 

Steward recommends enhancing your 
network infrastructure with a few add-ons 
once you've established your LAN's router 
and switches. First, he suggests investing 
in a game server. 



Steward recommends 
enhancing your network 
infrastructure with a few 
add-ons once you've 
established your LAN's 
router and switches, 



"The gaming server doesn't need to any 
have high-end graphics cards to do its 
job, as most games can be hosted via the 
console," he says. "The gaming server is 
also a good way to host your LAN party 
home page and to have gamers sign in." 

The next item on your shopping list 
is one that you might be familiar with: 



a NAS box. Steward says a NAS box is 
helpful for storing game updates and 
mods, as well as specialized maps. Putting 
these things on a NAS, along with other 
files, clients, and small utilities your 
attendees must download, will keep the 
pressure off of your game server so it can 
do its job. 




Having an emergency kit on hand with things like extra Ethernet 
cable is such a good idea that we consider it a rule. 
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"For example, we employ a redirect 
service that allows for a very fast map 
download from our NAS file server for all 
our modified CoD4 maps," Steward says. 

Now Serving: Party Of Over 100 

Once your LAN party hits triple digits, 
you may start to notice that the setup we 
laid out for a small or mid-sized LAN 
isn't cutting it. If you've ever attended 
a LAN party big enough to fill a hotel 
convention center, then you've surely 
walked by the command center and taken 
a peek at the networking hardware, with 
all of its pretty lights and collection of 
Ethernet cable snaking every which way. 
Our network admins who manage LAN 
parties of this size were kind enough to 
give us a rundown of their setups. Think 
of it as a primer for what you'll need 
when your own LAN party's attendance 
takes off. 

"We use a server running pfSense 
as a router and firewall," Parr says of 
FITES' network infrastructure. "For the 
network we are now using a NETGEAR 
GSM7248R switch as a core, and we 
use NETGEAR FSM726 switches at 
the tables. The FSM726 has two gigabit 
ports we trunk together to connect to 
our core switch. We do this to provide 
increased bandwidth and redundancy. 
The attendees plug into a table switch 
that is connected to the core, and the 
core is connected to the pfSense box that 
provides an Internet connection." 

PDXLAN runs a similar setup, accord- 
ing to Falbey. "Currently the network 
consists of table switches that have 24 
100B-T attendee ports and one 1GB-T 
uplink port to our core switch," he says. 
"The core switch is a 48-port Cisco 
3560. For Internet connectivity, we use 
a dedicated computer running pfSense, 
which handles all DHCP/DNS and 
routing/firewalling tasks. Most game 
servers connect directly to the core switch, 
but there is a secondary 1GB-T switch 
which connects a few of the game servers 
and any attendee-provided servers into 
the rest of the network. The server switch 
is connected using 4 1GB-T connections. 



"For an attendee to connect to a local 
server generally requires two switch hops. 
For Internet access, it's two switch hops 
then into the pfSense router. Comcast 
sponsors the Internet connection. Previ- 
ously we'd connected up to 15 individual 
cable modems, each capable of 20 to 
50Mbps, using a complicated, internally 
developed, load balancing system. A 
couple of years ago, Comcast sponsored 
a dedicated fiber run to the convention 



center we use, which gives us a lGbps 
Internet connection during events." 

Larger LAN parties should also have 
an emergency kit ready to go in order to 
keep the event running smoothly. "It's no 
fun being in a room with a few hundred 
angry gamers," Parr says. 

Your table switches are probably the 
most vulnerable, and you should be 
prepared for one to go down, especially 
once they've racked up a lot of miles. 
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Falbey and Parr both recommend bringing 
extra Ethernet cable and increasing the 
amount ot extra cable proportionally to the 
number ot attendees, 



For Steward, the solution is simple: As 
your LAN party grows and you upgrade 
your hardware, keep your old equipment 
around. "Always save your outdated gear. 
For example, an old network switch 
might be a tad bit slower, say 100Mbps 
vs. 1,000Mbps, but in a pinch it is better 
than having one that doesn't work at all." 

Falbey and Parr both recommend 
bringing extra Ethernet cable and increasing 
the amount of extra cable proportionally to 
the number of attendees. For example, Parr 
says that FITES brings 10,000 feet of cable 
to its events, which average 250 attendees, 
keeping 2,000 of that in reserve. Don't 
forget the RJ-45 ends and a good crimper. 
Steward and Falbey recommend a network 
testing tool, as well. 

Quick, To The Interwebs! 

In the early days, when LAN parties 
became, well, a thing, all you needed 
for multiplayer gaming was a LAN — 
emphasis on local. You could give your 
guests a connection to the Internet at 
large, but it certainly wasn't a requirement 
for your attendees to get their game on. 

Obviously, that's changed. Many of the 
most popular multiplayer games, including 
League of Legends, Dota 2, and StarCraft 
2, don't currently have a LAN mode and 
require an Internet connection to play. 

"This is by far the biggest challenge 
anyone hosting an event encounters," 
Parr says. He and Catino agree that a fast 
Internet connection has become a crucial 
component to a LAN party's network. But 
how fast? The answer, at least, is an easy one. 

"The fastest possible," Parr says. 



"More people equals more Internet," 
Catino adds. "You can get away with as 
little as 1Mb per user, but much less than 
that is a bit sparse." 

You need to make Internet costs part 
of your LAN party's budget; it's likely that 
this could even be a considerable expense, 
joining venue and power to consume the 
lion's share of your budget. Don't let it 
sneak up on you. 

Software & Security 

The software you use with your hard- 
ware is important, too. You've already 
met pfSense, and really, that's probably 
enough to do 90% of what you need 
for your LAN party's network. This free, 
open-source software can handle the 
firewall responsibilities, but it also does 
NAT, load balancing, and DHCP server 
and relay. Parr and Falbey swear by it. 



Falbey has a couple of other tricks up 
his sleeve. He uses PRTG ( www.paessler. 
com/prtg ) for network monitoring and 
MRTG ( oss.oetiker.ch/mrtg ) to keep an 
eye on traffic throughput, although he 
concedes that "configuration can be a 
pain" with the latter. 

Our admins agree that network security 
is a mix of attendee preparedness, staff 
vigilance, and common sense. Although 
it's impossible to enforce, encourage your 
attendees to update their firewall and 
antimalware software and run a full scan 
before attending your LAN party. Once 
your LAN party has begun, use your 
network software to keep an eye on any 
suspicious traffic (this can also help you 
identify instances of file sharing and 
torrenting, which can bog down your 
network) and swiftly disconnect any 
individual attendee's computer that could 



The Console Equation 

Inevitably, you'll have attendees who want to haul their videogame consoles to your LAN 
party. From a networking standpoint, consoles shouldn't present any problems as long as you 
treat each console the same way you would treat a PC: That PS3 or Xbox 360 counts as an 
attendee's system; if someone wants to bring a console and a PC, that'll be two tickets, please. 

"Modern gaming consoles are very similar to PCs in terms of networking," PDXLAN's network 
admin Joseph Falbey says. "We do leave the Xbox Live and PlayStation Network ports open at 
the firewall, but don't really give them any other special considerations." 

FITES network staffer Josh Parr agrees. "Gaming consoles are not treated differently than a PC 
at our events. We limit our guests to one network port per seat and haven't really encountered 
anything that odd." 
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Here's LANFest Atlanta before the storm. You best have a plan in place to connect everyone to the network before the event starts. 



threaten others. Falbey recommends 
disabling Windows File Sharing at your core 
switch, which can mitigate the damage from 
a malware infection to a single table. 

To combat infections, keep several 
copies of antimalware software burned 
to a CD/DVD and include the software 
on your file server, too. Falbey cautions 
against using USB flash drives to solve 
malware problems, as they themselves can 
be sources of malware. 

The venue you choose may help 
minimize external threats or eliminate 
them entirely. Catino says that because 
the OSU Gaming Club's LAN parties are 
held on campus, the university's network 
protects them from outside attacks. 

Don't forget to physically protect your 
network, too. Keeping your core switch, 



router, game servers, NAS box, and other 
important components cordoned off from 
attendees is a no-brainer, which leaves 
your table switches and Ethernet cables 
(again) as the two components of your 
network most susceptible to damage. 
Plus, cables strewn haphazardly across 
your venue are a tripping accident waiting 
to happen. FITES chooses to run its 
cables overhead to avoid entanglement 
issues, and PDXLAN uses custom wood 
cable guards in high-traffic areas to keep 
the cables safe and prevent attendees with 
two left feet from stumbling. 

Catino offers a simple solution for 
protecting your table switches: cocktail 
tables. If your venue has them, put them 
to good use. By elevating your switches, 
they're up and away from beverage spills 



and other disasters. Falbey also makes 
sure that every server is plugged into a 
surge protector. 

It's Almost Showtime 

With your networking situation under 
control, all of the important pieces are 
in place to make the inaugural YouLAN 
a memorable one. If you've followed 
our admins' advice over the last three 
months, you should be well prepared 
once it's go time. 

When it is finally go time, however, 
and the doors open, all those eager gamers 
are going to start pouring in, and they'll 
all have expectations for your LAN party. 
Come back next month, and we'll give 
you all the tips and tricks you'll need for 
the big day itself. ■ 
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The industry's most groundbreaking SSDs just broke 
new ground. Engineered by longtime SSD experts, the OCZ 
Vector Series delivers a new level of performance, endurance, and 
reliability designed to enhance your laptop or PC experience. 
Imagine a computer that delivers superior responsiveness and 
sustained speed across a broader spectrum of file types than 
competing drives, and you've got yourself a Vector SSD. With 
groundbreaking SSD quality, and leveraging proprietary 
technology in every drive, the Vector Series is built to provide hard 
drive-humiliating performance over the long term. Don't settle on 
your storage, get a groundbreaker. 
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3DMark Next 

FUTUREMARK PRESIDENT OLIVER BALTUCH ON THE LATEST IN GAMING BENCHMARKS 



QUESTION: To get started, can you 
give us some background on 3DMark for 
readers who might not be familiar? 

O D ■ 3DMark i s a benchmark pro- 
U ■ gram you can use to test 
the performance of your computer. 
3DMark focuses on measuring gaming 
performance. It contains complex 3D 
scenes designed to stretch your graphics 
card, measuring how it performs under 
load. Recent versions have also included 
physics tests designed to stress the CPU. 



latest components can help you decide on 
the best upgrades for your budget. 

We have been making 3DMark for 
over 15 years, releasing a new version 
every couple of years on average. The latest 
version, which is simply called 3DMark, 
was released at the start of February. 

QUESTION: Your website talks about your 
company's work with a long list of partners 
in the industry, including heavy hitters such 
as Intel, AMD, Microsoft, NVIDIA, and more. 
How much collaboration is required to get 



visit our headquarters in Finland to work on 
the source code. 

In return, we get access to their hardware 
expertise and an insight into their visions 
for the direction they expect their tech- 
nology to take in the coming years. These 
companies also have exceptional testing 
facilities and are willing to share the deep 
technical knowledge needed to get the best 
performance out of their hardware. 

It's a very collaborative process, one 
which enables us to make the best possible 
benchmarks. For many years Futuremark 





=) FUTUREMARK 



People all over the world submit their 
3DMark scores to our database, which 
now has millions of results covering almost 
every possible configuration of components. 
Comparing your score with similar systems 
is a great way to check for configuration 
issues and performance problems. 

If you are interested in overclocking 
your system to gain more performance for 
free, then running 3DMark before and 
after each change helps you measure the 
effect of your tweaks. If you are pushing 
your system really hard, 3DMark can help 
you test the stability of your overclock 
under heavy load. 

Many magazines and websites use 
3DMark to test the performance of new 
video cards. Comparing the 3DMark scores 
of your current system with those of the 



a new version of a benchmark like 3DMark 
ready for release, and what kinds of input do 
these and other companies have? 

^% W% m We are convinced that the 
U m only way to make high-quality 
benchmarking software is by working 
with the major players in the industry. 
Our Benchmark Development Program, 
an initiative that has been running for 
over 10 years now, does just that. 

BDP members, such as AMD, Intel, 
Microsoft, NVIDIA, and others, are 
involved in the planning and development 
of each new 3DMark at every stage, from 
the initial technical specification through 
to the final public release. They get to 
test regular builds of the software during 
development, and their engineers frequently 



benchmarks have been the industry 
standard, and today, 3DMark is the most 
widely used benchmark in the world. 

QUESTION: Is it ever difficult to deal with 
feedback and/or requests from competing 
industry partners? 

^% |J ■ Yes! It can be very challenging. 
W U m The big names in the industry 
have different visions for the future of 
technology. Behind those visions are 
massive investments in manufacturing 
and marketing. It is very important to 
these companies that their hardware is 
shown in the best possible light. 

Fortunately, we have found that our 
Benchmark Development Program is the 
best way to resist these pressures and keep 
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our benchmarks impartial. We have an 
open, yet strict, change control process that 
governs any changes to the benchmark away 
from the technical spec. When one member 
suggests a change, the other members get to 
have their say on the value and validity of 
the change. If the change disproportionately 
benefits a single manufacturer, the other 
members will most likely object, though 
in every case, the final decision always rests 
with Futuremark. 

Impartiality is our most important 
value, and working with all the major 
industry players is actually the best way 
to ensure that our benchmarks remain 
neutral. Thanks to our BDP process, 
it is impossible for one company to 
push through a change that would 
disproportionately benefit their hardware 
to the detriment of their competitors. 

On the plus side, we often find that 
what is good for one manufacturer is 
equally good for the others. The fierce 
competition between companies to "win" 
at 3DMark pushes them all to constantly 
improve their hardware and drivers, and 
everyone benefits from that. 

QUESTION: The last few versions of 
3DMark have been tied to different versions 



test designed to measure 
the gaming performance of 
tablets and smartphones. 



of DirectX, culminating in 3DMark 11, 
which was designed to measure systems' 
ability to drive DX11 -enabled features like 
tessellation and multithreading. There is 
no DX12 as yet; what was the impetus for 
launching this newest version of 3DMark? 

^\ W% m Our hearts lie firmly in PC 
W U m gaming, and from the beginning 
3DMark has been a showcase for the 
latest techniques in creating stunning 
real-time gaming graphics. In the past, 
we released a new version of 3DMark 
every time there was a major advance in 
graphics technology, starting from DX6 
going up to today's DX1 1 . 

We love PC gaming and we love playing 
with the latest technology, but at the same 
time, it is clear to us that gaming has been 
changing over the last couple of years. The 
long console cycle with Xbox 360 and 
PS3 has slowed the advance of PC gaming 
graphics. It's only recently, with expectations 
of new consoles appearing soon, that major 




games like Battlefield and Call of Duty have 
embraced DX1 1 engines. 

Tablets and smartphones have brought 
casual games to new audiences who 
don't care about high-end graphics. They 
just want something simple and fun. 
Yet, every time there is a new reference 
Apple or Android device announced, 
their spokespeople are keen to stress how 
powerful these new platforms are. Twice 
as powerful! Four times as powerful! 

New mobile devices are introduced 
constantly, and the pace of improvement 
is staggering. And yet, there are no really 
good, dependable tools for comparing the 
performance of all these different devices. 
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Cloud Gate is 3DMark's test for 
mainstream notebook and desktop 
PCs with integrated graphics. 



Then there is Windows 8, which is 
less about introducing more power and 
more about introducing new ways of 
interacting with your computer through 
touch. It's no coincidence that the 
showcase devices for Win8 are tablets, 
ultra-portable notebooks and new 
lightweight hybrid designs, rather than 
high-powered desktop machines. 

So the impetus for this new 3DMark 
was a result of looking at what is 
happening in hardware and gaming. 
To us, it was clear that 3DMark had to 
change. Technology never stops moving 
forward, and we will never stop delivering 
the cutting-edge 3DMark experience to 
the core PC gaming audience, but it was 
also obvious that there is a real need for 
a high-quality, reliable benchmark that 
could be used to evaluate all these new 
mobile devices and platforms. 

The result is the new 3DMark, the 
first to include cross-platform tests for 
Android, iOS, and Windows, and the 
first to include tests for different DirectX 
levels on Windows. And this is really just 
the start. We plan to add new tests to 
3DMark over time as graphics technology 
improves, whether in mobile or PC. 

QUESTION: How big a project was creat- 
ing a benchmark platform that could 
measure gaming/graphics performance 
across multiple platforms? It sounds like 
an enormous challenge. 



■ The hardest part of creating a 
benchmark is designing the work- 
loads so that the test is representative of 
real-world applications, such as games in the 
case of 3DMark. Most of the development 
work is focused on creating the engine and 
supporting technology, followed by a lot 
of tuning and balancing to ensure that the 
benchmark provides accurate and relevant 
insights into hardware performance. 

One thing that worked in our favor, 
however, is that the graphics technology 
powering mobile devices is familiar and 
well-understood. Creating a cross-platform 
benchmark for Android and iOS devices 
running OpenGL ES 2.0 and Windows 
devices supporting Direct3D feature level 
9 is actually pretty straightforward. It is 
certainly easier than creating benchmarks 
at the cutting edge of technology before 
the latest DirectX API is publicly available, 
as has often been the case with previous 
versions of 3DMark. 

Maybe its worth adding that Futuremark 
is a pretty small company — tiny, really. 
Right now, we have around 20 staff split 
evenly between developers, engineers, and 
artists, plus a handful of admin, marketing, 
and sales roles. There is an expectation that 
3DMark tests should look better than AAA 
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games produced by teams of 100 or more. 
That is an incredibly difficult challenge 
for a small team, regardless of the plat- 
forms involved. 

QUESTION: So, will the scores we 
get from running 3DMark on PCs be 
directly comparable to 3DMark scores 
from iOS or Android devices, or are there 
separate scales? 

AQi The new 3DMark is a little 
w U ■ different from previous versions 
in that you don't get an overall 3DMark 
score. Instead, 3DMark has three tests, each 
designed for a different class of hardware. 
Ice Storm is our new benchmark test for 
smartphones and tablets. Cloud Gate is 
designed for notebooks and home PCs 
with integrated graphics, and Fire Strike 
is intended for benchmarking the latest 
high-end gaming PCs. Each of the three 
tests gives its own score, which you can then 
compare with similar systems. 



Ice Storm is the first cross-platform 
3DMark test, and you will be able to 
directly compare Ice Storm scores from 
Windows, Windows RT, Android, and 
iOS devices. There are currently no Android 
or iOS devices capable of running the 
Cloud Gate or Fire Strike tests, but when 
mobile technology catches up, we will make 
those tests cross-platform, too. 

QUESTION: As we transition to the new 
3DMark, will readers be able to compare 
scores we get from the new 3DMark to 
those we got from 3DMark 11? If so, what 
sort of conversion if any will they need to do 
to make comparisons with recent products? 

^\ W% m It has never been possible to 
W V m compare scores from different 
versions of 3DMark; however, we have 
always tried to apply consistent scaling to 
the scores. At least at the time of launch 
of a new 3DMark, a score of 5,000 
indicates a modern system with high 



performance, while anything over 10,000 
is a beast. Scores drift upward with time 
as hardware improves, of course. 

The new 3DMark has three separate 
tests, and scores from these tests are not 
directly comparable either, though the same 
scaling applies. For instance, a tablet that 
scores 5,000 in Ice Storm is a very good 
tablet, and a notebook that scores 5,000 
in Cloud Gate is very capable notebook. A 
gaming PC that can top 5,000 in Fire Strike 
will be able to handle pretty much any game 
on high settings with ease. 

It's important to use the 3DMark test 
that is most relevant for your hardware. Any 
modern gaming PC can easily score over 
100,000 on Ice Storm while running at 
hundreds of frames per second. While this 
shows how powerful PCs are compared to 
smartphones, it also means that Ice Storm 
is a poor choice for comparing the relative 
performance of different gaming PCs. 

QUESTION: The new Fire Strike benchmark 
looks amazing. What kinds of things does it 
test for that are new, and what kind of system 
specs would be required to ace it— assuming 
such a rig even exists? 

^\ W% m Thanks! We are proud of all 
w V m the new tests, but working on 
tests for high-end PCs is always the most 
fun. Fire Strike is the name of our new 
showcase test for DX11 gaming PCs; it's 
a demonstration of graphical effects and 
techniques that could be commonplace in 
games in a few years' time. 

Fire Strike is extremely demanding, 
even for the latest hardware. It demands 
an astonishing amount of processing to 
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create the pixels you see on the screen. To 
give you some idea of the load, Fire Strike 
Graphics Test 1, which tests the ability 
to render geometry and illumination, 
includes 100 shadow-casting spotlights 
and 140 non-shadow-casting point 
lights. On average, 3.9 million vertices 
containing 500,000 input patches for 
tessellation are processed per frame. 

Fire Strike uses a multithreaded DX1 1 
engine, which supports tessellation, ambient 
occlusion, volumetric illumination, particle 
illumination, and a variety of lighting 
and shadowing techniques. With post- 
processing, the engine can produce depth of 
field, bokeh, particle-based distortion (seen 



as heat haze from the lava), lens effects, 
bloom, and antialiasing. 

One of the coolest new tech features 
in 3DMark Fire Strike is the smoke 
simulation, which is calculated with grid- 
based fluid dynamics using Compute 
Shaders. The simulation allows smoke 
and particles to react realistically to 
other physical objects in the scene, 
swirling into vortices as the characters 
fight through physical modeling rather 
than canned animation. In Fire Strike 
Graphics Test 2, the engine invokes 
Compute Shaders 8.1 million times per 
frame for particle and fluid simulations 
and post-processing steps. 




3DMark provides a wealth of configurable settings that you can use to 
create a specific testing regimen that makes sense for your system(s). 



You can read more about the tech behind 
the tests in our 3DMark Technical Guide, 
which you'll find at www.futuremark.com 
/downloads/3DMark Technical Guide.pdf . 

As for what kind of system can tame 
Fire Strike, well, here is a list of people 
who are giving it their best: www.3dmark 
.com/hallof-fame/nre-strike'top . 

QUESTION: Is there anything else our 
readers should know about the new 
3DMark that we haven't covered yet? 

^% |J ■ I think the most important 
W U m thing to say is that there is a free 
version of 3DMark for people who are 
curious about testing their PCs but unsure 
about buying the full package. 3DMark 
Basic Edition includes all three tests and 
has everything you need to benchmark your 
system and compare your score with similar 
setups. You can get 3DMark Basic Edition 
from our website at www.futuremark 
.com/3dmark or from Steam by clicking the 
Download Demo button on the 3DMark 
Steam store page. 

QUESTION: Now that 3DMark is up 
and running, what's the next big project 
for Futuremark? 

^% |J ■ Right now we are going through 
U m final testing of the new Android, 
iOS, and Windows RT versions of 3DMark. 
These versions should be available in the next 
few weeks. Beyond that, we have had some 
really great feedback and ideas from press 
and users that we are going to use to improve 
3DMark further. We are also thinking about 
new tests that we can add into 3DMark over 
time. Look out for more news on that in the 
coming months. ■ 




When complete, the tests in 3DMark will give you a detailed analysis of your system 
or device's performance so that you can more accurately compare it to others. 
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SOFT W A R E TIPS & PROJECTS 



Modify The Quick Access Menu & Organize Start 



I f you've been following "Software Tips 
& Projects" for the past several months, 
then you've probably noticed a theme: 
Windows 8. Whenever a new OS lands 
in our lap, there are always things that 
don't work like they used to, features 
that are missing, and workarounds we've 
been relying on that just don't work 
anymore. Windows 8 is no different, but 
so far we've found a number of tweaks 
and shortcuts that make Windows work 
better than ever. This month we're 
adding our own favorite shortcuts to the 
Quick Access Menu (QAM), also known 
as the Win-X menu because you access it 
by simultaneously pressing the Windows 
and X keys. 

Win8's Killer App 

The QAM is so useful in Windows 8 
because it features 15 handy shortcuts 
that you can access via Win-X or by 
right-clicking the lower-left corner 
of the screen, whether you're on the 
Metro-style Start screen, the Desktop, 
or in any app. Some of the most useful 
entries for tweakers, troubleshooters, 
and enthusiasts include Programs 
And Features, Device Manager, Disk 
Management, Command Prompt 
(Admin), Task Manager, Control Panel, 
Run, and Event Viewer. 

Because the QAM is accessible from 
anywhere, adding shortcuts to it can really 
streamline your computing experience. 
This tutorial will show you how to 
overcome some hurdles and make the 
QAM your own. 

To begin with, let's find these short- 
cuts. Start by launching File Explorer; 
right-click the lower-left corner of the 



Programs and Features 
Power Options 
Event Viewer 
System 

Device Manager 
Disk Management 
Computer Management 
Command Prompt 
Command Prompt (Admin] 



Task Manager 
Control Panel 
File Explorer 
Search 
Run 



Desktop 




The Quick Access Menu is 
divided into three sections 
that correspond to shortcuts 
in a trio of folders. 




Copy Paste Move Copy Delete Rename 
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These folders house the shortcuts that appear in the Quick Access Menu. 
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a Create Shortcut 



What item would you like to create a shortcut for? 



This wizard helps you to create shortcuts to local or network programs, files, folders, computers, or 
Internet addresses, 



Typethe location of the item: 



Click Next to continue. 



Next Cancel 



We need to indicate where the Microsoft Paint executable 
is located to make the shortcut work. 



screen to display the QAM, and then 
click File Explorer. Next, click View 
at the top of the File Explorer window 
and click the Hidden Items checkbox. 
Then navigate to C:\Users\(Username)\ 
AppData\Local\Microsoft\Windows\ 
WinX, making sure to replace (User- 
name) with your username. From this 
folder we can see three folders named 
Groupl, Group2, and Group3. Each 
folder corresponds to a section of 
the QAM, starting at the bottom of 
the list. 



The Hash Check Problem 

The process of creating new shortcut 
target paths and adding them to the 
Win-X Menu is fairly straightforward. 
Unfortunately, Windows 8 has a built-in 
hash checking process that wipes any 
changes you've made every time you 
restart or log out and log back in. 

When Windows 8 was still in its Con- 
sumer Preview phase, many enterprising 
users managed to get around the hash 
check by modifying the hex code of the 
Twinui.dll system file. Aside from being 



extremely complicated and potentially 
dangerous if done improperly, this 
method had a tendency to fail every 
time Windows 8 got an update. The 
portion of the system file's hex code 
that you needed to modify kept 
shifting. Even if we were able to find 
the appropriate lines and modify them, 
the next time Microsoft released an 
update, our links would potentially fail 
to work. It's at this point that the law of 
diminishing returns kicks in: There has 
to be a better way. 

Only Approved Shortcuts Allowed 

As it happens, there is. Instead of try- 
ing to circumvent Microsoft's built-in 
hash checker, we'll instead create our own 
shortcuts and make sure Windows sees 
those shortcuts as legitimate. In order to 
do this, we'll need a utility that's capable 
of applying a WinX hash to the LNK 
files we create. The utility we'll be using is 
called Hashlnk, and you can download by 
visiting tinyurl.com/ayrgaxb and clicking 
RAW. As we went to press, this would let 
you download Hashlnk version 0.2.0.0, 
which worked with our retail version 
of Windows 8 Professional. We saved 
the Hashlnk utility in our Downloads 
folder, in another folder named after the 
utility. The location of the Hashlnk utility 
becomes important, so save it somewhere 
you'll easily remember. 




Using Hashlnk, we can let the operating system know that the LNK file we 
added to the Quick Access Menu is legitimate. 
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This is what our Start screen looks 
like before we've organized it. 




Naming columns is a great way to 
organize apps. 
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This is what our Start screen looks 
like after we've organized the apps 
d named the columns. 



The next step is to create the short- 
cuts in the WinX folder. Again, open 
C:\Users\(Username)\AppData\Local\ 
Microsoft\Windows\WinX, create 
a new Group4 folder and then open 
it. Right-click inside the empty folder 
and click New and then Shortcut. 

Click The Browse button 

on the Create Shortcut 
wizard and locate the 
application you'd like to 
access from the QAM. We 
use Microsoft Paint for 
cropping and saving screenshots, so 
it's at the top of our list. It is located 
at C:\Windows\System32\mspaint. 
exe. Another handy utility we'd like 
to be able to launch from the QAM is 
the Calculator, which can be found at 
C:\Windows\System32\calc.exe. Once 
you've got the location of the utilities 
showing in the text box, click Next, 
type the name for the shortcut, such 
as Paint or Calculator, and then click 

Finish. These shortcuts 

now operate like any other 
shortcuts you create, but 
they won't pass the hash 
check, and therefore won't 
show up in the QAM. 
The next step is to launch the Command 
Prompt. You can do this by accessing the 
QAM (press Win-X) and clicking Command 
Prompt. By default, the command prompt 
should be preceded by C:\Users\Username 
(replace Username with your username). 
To get the command prompt ready to 
execute the Hashlnk utility, you need 
to show it the location of the folder 
where it is saved. Type cd downloads\ 
hashlnk and then press the ENTER 
key. Next, type the string that will make 
each shortcut an approved 
one. For our first shortcut, 
we typed hashlnk. exe C:\ 
Users\Andrew\AppData\ 
Local\Microsoft\Windows\ 
WinX\Group4\Paint. 
Ink and then pressed ENTER. The 
command isn't case sensitive. When 
creating your own, make sure you 
replace "Andrew" with your username. 
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For the Calculator link, we typed 
hashlnk.exe C:\Users\Andrew\ 
AppData\Local\Microsoft\Windows\ 
WinX\Group4\Calculator.lnk and 

pressed ENTER. For each link, you'll 
get a Hash Generated And Applied 
message, followed by a string of 10 
characters. To complete the operation, 
simply exit Command Prompt and 
restart your computer or log off and 
log back on. When the system reboots, 
your QAM will be sporting a few 
new entries. 

Organize The Start Screen 

Out of the box, you might be led to 
believe that the only way to organize 
the icons on the Metro-style Start 
screen is to drag and drop them into 
columns. But there's also a way to 
easily name those columns to help you 
and others using your computer more 
quickly find what they're looking for, 
especially as you begin to add more 
and more icons to Start. 

To begin with, you're going to want 
to drag the Start icons around to 
arrange them into groups. This portion 
is very intuitive, simply click and drag 
an icon to the place you want it to be, 
other icons within the column will 
move out of the way to make space. To 
form a new column, click and drag an 
icon to the space between two existing 
columns until you see a vertical bar 
arrear, then drop the icon there. The 
icons will part, leaving the icon you 
just placed as the topmost icon in a 
new column. 

To apply names to the columns, 
you need to point to the lower-right 
corner of the Start screen and click the 
small horizontal bar. This zooms out 
on your Start screen. From this micro 
view, you can right-click a column and 
click Name Group from the bottom of 
the screen. Then just type the name 
of the group and press ENTER. Do 
this again for each column of icons. 
When you're finished, your Start screen 
should be even easier to navigate. I 



WINDOWS TIP OF THE MONTH: 

Disable Charms Bar Hint 

The Charms bar is a row of five icons (Search, Share, Start, Devices, and Settings) that peeks out 
at you from the right side of the screen. These icons can be extremely useful, and knowing how to 
access them is an important step in getting Windows 8 to work for you. According to Microsoft, the 
proper way to access the Charms bar is to place your cursor in the upper- or lower-right corners of 
the screen and move it down and up, respectively. You can also access the Charms by pressing the 
Windows key-C shortcut. The Windows 8 Registry has a default setting called CharmsHint, however, 




Favorites Help 



Spelling 

SQMCIient 

System Certificates 

TabletTip 

TelemetryClient 

TPG 

WAB 

wfs 

Windows 
. CurrentVersion 
i, AccountPicture 
AccountState 
Action Center 
AppHost 
Applets 

ApplicationAssociationToasts 
AppModel 

AphX 



Name 

^[Default) 

jj^DisableCharmsHint 



Type 

REG_SZ 

REG_DWORD 



Data 

(value not set] 
0x00000001 (1] 




C o m p uter\HKEY_C U RRENTJJ SER\Softwa re\ M icrcs off i n d c g C u rre ntv e rs ion I m m ersi veS h el l\Ed g eU I 



We disabled CharmsHint to keep from accidentally summoning the Charms bar. 



which makes the Charms bar appear the first time your mouse touches any point on right edge 
of the screen. If you drag your cursor to the right edge of the screen again, not to the corners, the 
Charms bar won't appear. 

CharmsHint is responsible for this somewhat unpredictable behavior, which can leave many users 
confused about how to access the feature. Thankfully, there's a simple Registry edit you can 
perform to turn off CharmsHint. This not only makes it easier for new users to learn the proper 
way to access the Charms, but it also keeps the Charms from popping up unless you perform the 
deliberate upper-right corner and down or lower-right corner and up mouse gesture. 

First, let's make a backup of the Registry in case something goes awry. To do this, go to the Win8 
Start screen and type regedit, and then press ENTER. Click OK on the UAC popup, if applicable. In 
the Windows Registry Editor, click File, Export, and then choose a location for the backup, name the 
file, and click Save. Even though you have a backup, make sure to follow these instructions closely 
to avoid rendering your system unbootable. 

Next, navigate to HKEY_CURRENT_USER\Software\Microsoft\Windows\CurrentVersion\ 
ImmersiveShell. Right-click ImmersiveShell, click New, and then click Key. Type EdgeUI and then 
press ENTER. Select EdgeUI, right-click in the right-hand pane, click New, and then select DWORD. 
Type DiableCharmsHint and press ENTER. Double-click the new DWORD and input a 1 into its 
Value Data field, and then click OK to complete the operation. Exit the Registry Editor and reboot. 
Now the Charms bar is much less likely to appear unbidden. 
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Inside The World Of Betas 



EagleGet 1 .0.2.0 

Todays popular browsers assist you with 
file downloads by letting you choose 
where to save them and tracking download 
status in an open window, but don't give 
you many other options. Bearing this 
in mind, there's something to be said for 
download accelerators such as the EagleGet 
beta. This handy program speeds up and 
manages downloads of media, document, 
and application files. 

EagleGet's UI doesn't befuddle you with 
unnecessary menus and annoying pop-ups 
that can plague freeware of this nature; 
instead you'll become familiar with a task- 
based interface from which you can view 
current and completed downloads. EagleGet 
also categorizes your files in the following 
sections: Media, Documents, and Software, 
making it easy to find specific files even if 




EagleGet 1.0.2.0 
Publisher and URL: EagleGet, 
www.eagleget.com 
ETA: 2013 

Why You Should Care: It's a 
download accelerator that's 
actually fast and does even more. 




© Com, 



I 6.2 MB 

_] 1.5 MB 



2013-02-12 11:01:26 



2013-02-12 11:35:25 



2013-02-12 11:38:01 



2013-02-12 11:43:33 



2013-02-12 11:55:47 



2013-02-12 11:02:14 



you have lots of downloads at 
various stages of completion. 

EagleGet boasts a six-fold increase in 
download speeds, thanks to multithreaded 
download transfers. In addition, you can 
rely on EagleGet to restart interrupted or 
broken downloads, and the software supports 
HTML5 and HD video (1080p and 720p) 
direct downloads in Chrome, Internet 
Explorer, and Firefox. The EagleGet team 



is still working on two upcoming features 
planned for the full release: video-to-MP3 
conversion and a YouTube Video Sniffer. 

We didn't encounter any glitches in the 
beta, so if you do a lot of downloading and 
want to add a stable (and free) download 
accelerator to your routine, let EagleGet help 
you snatch up your Internet game. 



Sandboxie 4.01 



Sandboxie is like your cynical, suspicious 
older brother who loves to be in 
control, but who is also fiercely protective. 
In more practical terms, Sandboxie counts 
all programs as potentially harmful, so it 
places programs and any malware they 
may contain into a "sandbox," or virtual 
container, where they have no access to 
important system files or other programs. 
Instead of determining whether a program 
is good or bad, Sandboxie simply lets you 
delete an entire sandbox along with its real 
(and potential) infections. In other words, 
this big brother is looking out for you. 

Don't call Sandboxie an antivirus appli- 
cation, though, because it doesn't really 
act like one. With this beta, you'll launch 
a sandboxed browser or program through 
a System Tray icon. When you open a 
program via Sandboxie, the window will 
include a yellow outline to indicate its 




Sandboxie 4.01 

Publisher and URL: Ronen Tzur, 

www.sandboxie.com 

ETA: 2013 

Why You Should Care: Securely 
run programs that are isolated 
from PC data. 
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sequestered status. To keep 
tabs on what you're running 
via Sandboxie, you can check the supervision 
list under the DefaultBox in the Sandboxie 
Control window. Sandboxie Control is the 
hub where you monitor and administrate 
changes to any boxes you've created. 

With the unregistered beta, you're 
only allowed to run programs in a 
single sandbox. A paid license lets you 
operate programs in multiple sandboxes 
simultaneously and use Sandboxie across 



all of your personal PCs. Either way, there 
are plenty of customization features in the 
beta, including the ability to set container 
folders (choose where sandboxes are stored), 
arrange the contents of sandboxes, and use a 
finder tool to determine whether a window 
is sandboxed. 

Although we encountered a few errors 
in the beta, Sandboxie is a nice addition 
to your security software arsenal. I 
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Fix bugs, add new features, and broaden compatibility with this 
month's slate of application upgrades and driver updates. 



Software Updates 
Adobe Photoshop 13.0.4 

This update for CS6 on the Mac is 
compatible with all language versions 
of 64-bit OS X vl0.6 to 10.8. It adds 
support for Retina Displays and other 
monitors suitable for Apple's high-res 
HiDPI mode. Adobe claims a "dra- 
matic improvement in image fidelity 
and resolution." 

www.adobe.com/downloads 

Apple iOS 6.1 

This new point release for the iPad/ 
iPhone mobile OS adds support for 
more carriers of 4G LTE service. 
iOS 6.1 also includes some map im- 
provements, security enhancements 
for the Safari browser and more, and 
expanded movie ticket purchasing 
through Siri. 

www.apple.com/ios/whats-new 

Evernote for 
Windows 4.6.2.7927 

The Windows client of the popular 
cloud note-taking tool gets a handful 
of bug fixes and a couple of enhance- 
ments. In the former category are 
stability fixes for when you're tag- 
ging several notes at a time or moving 
notes from personal to business note- 
books. Your business email address will 
now appear when you email business 
notes, too. Finally, the hotkey combo 
for Skitch screen capture has changed 



from ALT-PRINTSCREEN to SHIFT- 
PRINTSCREEN. 

evernote.com /evernote 

Intel Cache Acceleration 
Software for Linux 2.0 

Now there's a Linux edition of In- 
tel's caching software for its datacenter 
SSDs, such as the DC S3700 and SSD 
910 Series. Based on CacheWorks IP 
from recent Intel acquisition Nevex, 
the software is designed to accelerate 
I/O and applications in scenarios 
such as database/OLTP, virtualization, 
cloud, and big data. It should be avail- 
able by the time you read this as an 
enterprise subscription and an open- 
source release. 

downloadcenter.intel.com 

lObit StartMenu8 

Many users praise Windows 8's 
speed, but decry its like-it-or-lump-it 
interface. With IObit's assistance, you 
can now get the Windows Start menu 
back in Win8. StartMenu8 lets you 
configure up to four menus, eliminate 
unwanted features, and pin applica- 
tions to several locations. Best of all, 
it's a free download. 
www.iobit.com/iobitstartmenu8.php 

LibreOffice 4.0 

Two and a half years in the making, this 
new version of the free office application 
suite boasts cleaner code and numerous 



improvements. One is greater interop- 
erability with DOCX and RTF files; 
another is CMIS integration with 
SharePoint 2010 and other content/ 
document management systems. More 
visible are improvements to the UI, 
such as a widget layout technique 
for dialog windows and support for 
Firefox themes (personas). 

www.libreoffice.org 

O&O AutoBackup 2 

New additions to O&O Software's 
automatic backup/file sync utility 
include a log with an event viewer, 
scheduling capability, and finer control 
over backup details such as the destina- 
tion file. AutoBackup 2 can automati- 
cally update files whenever you mount 
a drive, such as by plugging in a USB 
flash drive, or on a daily/weekly basis. 
www.oo-software.com/en/products/ 
ooautobackup 

Driver Bay 

Intel HD Graphics Driver for 
Windows XP 6.14.10.5436 

Here's a multi-language update 
for Intel graphics on WinXP instal- 
lations old and new. The 32- or 64- 
bit driver is available for a variety of 
Intel desktop motherboards, including 
the new Next Unit of Computing 
boards D33217CK, D33217GKE, and 
DCP847SKE. 

downloadcenter.intel.com 
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Sharing Video In 2013 



Checking out the latest viral video has 
become a daily diversion for many of 
us, and with the quality video capabilities 
built into smartphones and digital cameras, 
more and more people are looking for 
ways to share their own footage. The 
most popular option for video sharing is, 
of course, YouTube. The Google-owned 
video sharing site is especially prevalent 
because its content can be easily embedded 
into websites, blogs, Facebook, and 
emails. That being said, there are many 
other quality, feature-filled video-sharing 
websites where you can view content and 
upload your own creations. 

Vimeo 

vimeo.com 

Catering to video professionals, Vimeo 
serves up mostly original content that's 
been created by the site's users. In fact, 
Vimeo's upload guidelines indicate that 
you must own or hold all necessary 
rights to your video, and public domain 
videos are not allowed. You'll find some 
commercial-use content on the website, 
but much of it comes from businesses with 
a Vimeo PRO account, as well as content 
created by independent production com- 
panies, nonprofits, and other professional 
artists. Another bonus for professionals 
is that there's no maximum file size for an 
individual upload, so you won't be forced 
to compress a video to a resolution where 
the quality will suffer, and there's no time 
length limit. 

There are three tiers of accounts: Basic 
(free), Vimeo Plus ($9.95 per month or 
$59.95 per year), and Vimeo PRO ($199 
per year). Those with a Basic account will 
be limited to 500MB per week of upload 
space, in addition to one HD video upload 
per week. By upgrading to Vimeo Plus, 
you'll enjoy a list of extras, including an 



upload limit of 5 GB a week, unlimited 
HD uploads, support for 1080p HD bit 
rates, and HD embedding capabilities. 
Plus also gets rid of the site's banner ads. 
Vimeo PRO is designed for businesses, 
providing 50GB of storage and un- 
limited embedded video plays. You'll also 
enjoy a video player that displays your 



corporate logo, advanced analytics, and 
HTML5 support. 

We found the Vimeo interface to be 
less cluttered than some others; it doesn't 
bombard you with screenshots from the 
latest top clips. It also doesn't provide a 
list of recommended videos in the margin 
when you're watching a video — which may 





Your videos belong here. 



First and Last Name Email Address 

t the Vimeo Terms of Service 



Watch the videos we love 
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Vimeo offers a number of features for those who create professional-quality videos. 



Vimeo Video School 

Learn how to make better videos through lessons, tutorials, and sage advice from us, 
your friendly personal creativity consultants. 




Recent Lessons 
Weekend Challenge: Kid Director 

Riley Hooper staff 
5, 2013 

Hey Vimeo! 

This week's Video School Challenge is fun for the whole family — especially the little ones, as 



WHERE TO BEGIN 

New to Video School? 

You should definitely read the FAQ. 

New to Making Videos? 

Learn the basics in Video 101. 

Not sure where to start? 

Check out our Featured Lessons or browse thi 
categories below. 

BROWSE BY CATEGORY 



The Vimeo Video School can help you to improve your movie and home video creations. 
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be good or bad, depending on your 
viewing habits. Rather, you'll use the 
search tool or select a category to filter 
out the content that that's broken up 
into Groups, Channels, or Albums. 
Similarly, those uploading content will 
be able to create or join channels or 
groups that would match the genre of 



their movie or footage. When uploading 
a video, you won't find as many built-in 
editing tools as are featured on other web 
services, likely because Vimeo expects 
that you'll be uploading a finished or 
nearly finished product. And you won't 
find any editing tools once the video has 
finished uploading. 



Categories with lots of content on Vimeo 
include Animation & Motion Graphics, 
Art, Education & DIY, Films, HD, Music, 
and Nature. You'll also find some detailed 
Tutorials and how-tos for more complex 
video projects. Those looking to enhance 
their skills can go to Vimeo's Video School 
section. You'll have complete privacy control 
over who can watch your videos, and they're 
easy to share with friends and colleagues. 
There's also a social networking component 
of Vimeo, as you're able to gather feedback 
from the video experts who use Vimeo's 
service. You can subscribe to other people's 
videos, receive updates, and send them 
messages — and vice versa. All-in-all, Vimeo's 
service is geared toward those interested in 
creating, editing, and sharing high-quality 
video content. If short clips are more your 
thing, Vimeo probably isn't for you. 

Dailymotion 

1/1/1/1/1/1/. dailymotion. com 

Dailymotion has been around since 
2005 and offers a blend of amateur and 
professional-quality videos. One of the 
most interesting features of Dailymotion is 
its MotionMaker program, which allows 
members to share in the ad revenue that 
their own videos bring in. You'll find 
support for 720p- and 1080p-encoded 
videos, though you must have a Motion- 
Maker or Official User account to upload 
1080p content. Official User accounts 
are restricted to organizations such as 
record labels, film studios, news media, 
and sports associations, and videos from 
these professional outlets will feature an 
Official User logo that will ensure that 
viewers know the video has come from 
your brand. 

Getting a MotionMaker account is free, 
but requires you to submit a professional- 
quality video to Dailymotion for approval. 
If approved, you'll enjoy several benefits 
that standard account users won't see. 
First off, MotionMakers can upload 
videos over 20 minutes in length, 
whereas standard users must have videos 
of 20 minutes or longer approved as 
MotionMaker content. There's also no 
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size limit per video upload (vs. a 2GB 
limit for standard users), and you can 
stream 3D videos or live footage within 
the Dailymotion player. MotionMakers 
also have access to a customizable Daily- 
motion page with a personal banner and 
background. 

The Dailymotion site's home page is 
set up in a grid of content by default, but 
you can choose to view it as a feed, blog- 
style, with a click. All the videos featured on 
the home page play immediately without 
redirecting you to a separate page, which 
makes for convenient buffet-style browsing. 
If you're looking for something in particular, 
you can use the search at the top of the page 



or browse Dailymotion's content using the 
Movies, Gaming, Music, Funny, TV, Tech, 
Sports, and MotionMakers tabs at the top 
of the grid/feed. 

Each video is equipped with a variety 
of shortcut buttons to social networks, 
which makes sharing a video you like a 
snap. Uploading your own video is a fairly 
easy process, too: Just log in and click the 
Upload A Video button. Once you select a 
clip, select Send and you'll be able to title 
and categorize the video. There are no limits 
to the number of videos you can upload. 
If you have a number of clips you'd like to 
import, you can use the Dailymotion Mass 
Uploader utility, currently in beta. 



The "YouTube Killers" Of Yesteryear 

Around 2005, YouTube faced competition from the likes of Veoh, Metacafe, eBaum's World, 
and Blip.TV. These websites are still around, but for a variety of reasons each of them has 
transitioned from user-created video sites to video content aggregators. Veoh, for instance, 
began this journey in late 2007 when Universal sued the site for copyright infringement. Veoh 
won the lawsuit in 201 1 , but went bankrupt in 201 and is currently owned by Qlipso Media 
Networks. Metacafe has moved to short-form videos featuring pop-culture clips and viral 
videos. eBaum's World also dealt with copyright controversies and was bought by Handheld 
Entertainment in 2007, and then again by Viumbe several years later. It still offers a collection of 
humorous videos, but the content isn't updated as often as it used to be. Blip.TV changed its title 
to Blip and now focuses on distributing original web series. Blip has a wide variety of content to 
choose from and is a good option for those looking for independent TV 



Compared to Vimeo, Dailymotion feels 
a bit more mainstream, but much of the 
content you'll find is still user-created. 
We like that the site gives you access to 
original movies and full trailers that may 
not be available elsewhere; for example, a 
number of Super Bowl advertisers released 
their commercials on Dailymotion before 
they aired on game day. We also like 
the nice mix of mainstream and artistic 
content, which provides a little something 
for everyone. 

Flickr 

www.flickr.com 

This image-centric website isn't much for 
getting your videos to a wider audience, 
but Flickr does offer a nice video-sharing 
service. A Flickr Pro account ($25 per 
year) provides you with an unlimited 
number of video uploads (500MB 
per video), bandwidth, and storage — 
something that you won't find for that 
price from much of the competition. 
Another benefit of a Flickr Pro account 
is that you'll be able to upload an un- 
limited number of photos (50MB per 
photo). With a standard Flickr account, 
you'll be able two video uploads a month 
with a limit of 150MB per video. Flickr 
supports uploads of 720p HD video 
quality, but only those with a Flickr Pro 
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account will be able view their videos at 
that resolution. 

One of the key caveats with the service 
is that you'll be limited to videos of 90 
seconds or less (the site recommends 
thinking of a Flickr video as "a long 
photo"). If your footage is routinely longer 
than a minute and a half, Flickr probably 
isn't the solution for you. There are a 
variety of ways to share videos and photos 
with others. First off, you'll be able to 
post any of your multimedia to Facebook, 
Twitter, or a blog. Second, you could create 
your own Flickr web URL and send it to 
friends, so they can visit and download 
the photos at their convenience. You could 
also add someone as a contact and place 
them in a group, such as friends. To share 
the images with all your friends, you'll just 
need to select the Friends group. Finally, 
you could send individual photos or videos 
as email attachments. 

Vine 

www.vine.com 

Vine is one of the newest video-sharing 
tools, and it's backed by social networking 
giant Twitter. The mobile service is 
designed to let you capture short videos 
(six seconds or less) and post the video 
to Twitter or Facebook. According to the 
Twitter blog, "the brevity of videos on 
Vine inspires creativity." Like Twitter, the 
Vine service lets you find, follow, and 
socialize with your friends online. You'll 
also be able to see the latest trending 
posts and explore content with hashtags. 
After some initial complaints regarding 
explicit videos, Twitter now requires 
users to confirm that they're 17 or older 
to download the app, and you can now 
block users who display content you don't 
want to see. 

Vinepeek 

www. vinepeek. com 

Word of Vinepeek's addictive, entertaining 
content has been spreading like wildfire 
lately; the site displays an endless stream 
of short clips provided by Vine users. Like 



Video Sharing For Businesses 

Viddler 

www.viddler.com 

Viddler is a website that's designed to help businesses use video sharing to build their 
brand. It provides you with lots of security and privacy settings to ensure that only your 
intended audience can view your video or set of videos, and even provides the tools you 
need to integrate the content you upload into your website without Viddler branding. 
The site's analytics tools give you the ability to track views per video, see exactly where 
your videos are being viewed and embedded, and monitor interest by tracking how long 
viewers watch your videos. 

Viddler offers Pro, Business, and Advantage accounts. With a Pro account ($42 per month), 
you'll be able to upload 100GB a month, brand your player, and support playback across 
all devices. A Business account ($84 per month) bumps up to 200GB a month with video 
security and real-time support. An Advantage account ($292 per month) provides 1TB of 
uploads a month, the ability to monetize your videos via subscriptions and advertising, 
and API support to integrate video into your business applications. 



the Vine app itself, there are no filters and 
it's possible that you'll occasionally see 
something that wouldn't get a G (or even 
an R) rating. In this way, it can be similar 
to Chatroulette, but the idea is that you're 
getting brief glimpses into the lives of people 



everywhere. And occasionally, Vinepeek will 
display some amazingly creative six-second 
clips. Vinepeek isn't affiliated with Twitter or 
Vine and as such its days may be numbered, 
but while it lasts it's certainly an interesting 
way to waste a few minutes. I 



M Saved seconds of Vines | Updates from the team 



Neve tanta vine.co/v/bvwMjiHadb7 
a few seconds ago ♦inif E 



Vinepeek 



□ 



Vinepeek is a Friday project by the folks at PXi Ventures. 
Vinepeek is not affiliated with or endorsed by Vine in any way. 
©PXi Ventures 2013 



Duke Hk +1 K ™ I * Tweet 6.73Q * Follow Qmadebypxi 



Vinepeek runs a continuous loop of Vine video clips. 
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BosewilLGaming Gear. 

Keep Your Gaming PC Components Cool 



Get Your Game On Today! Shop Rosewill® at: 
www.newegg.com/rosewill 

Learn more at: www.rosewill.com 
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Available at: 
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amazon.com & cyberpowerpc 
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STEP 1 . Go to www.cpmputerpQweru5er.com 
STEP 2. Click on Register 



Register | About Us | Contact Us 



STEP 3. If you're already a registered user of ComputerPowerUser.com, 
simply enter your username and password, otherwise, please 
register in the form provided. Now you're set to receive the 
digital issue as soon as it's available each month. 



THE SAME GREAT CONTENT ID DAYS 
BEFORE THE PRINT ISSUE ARRIVES! 



Look For CPU At These LAN Parties 



03.01-03.13 

Lan ETS - Montreal, Quebec 

2013.lanets.ca/info 

03.08-10.13 

Emerald City LAN - Seattle, WA 

lanfest.intel.com 
SXSW Gaming Expo - Austin, TX 

sxsw.com/interactive/gaming/expo 

03.09.13 

WV Gamers - Eugene, OR 

www.vwgamers.com 

03.15-16.13 

Forge LAN IV - Medina, OH 

forgelan.com 

03.16.13 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

03.1S-17.13 

No Man's Lan 2013 - Wheatley, ON 

www. stcl ai rite . ca 

03.22- 24.13 

PAX East - Boston, MA 

east.paxsite.com 

03.23.13 

LAN OC V12.0 - Ohio City, OH 

lanoc.org 

03.23- 24.13 

Lanified! 13: The Swarm - Calgary, Alberta 

www.lanified.com 



03.25.13 

March Mayhem - Minneapolis, MN 

www.facebook.com/events/551103088235964/?ref=22 

04.12- 14.13 

LANFest Sacramento - Sacramento, CA 

lanfest.intel.com 
GNWLAN 9 - Vancouver, WA 

gnwlan.com 

04.13.13 

Naois Gaming - York, PA 

www.naoisgaming.com 

04.13- 14.13 

RIT Spring LAN - Rochester, NY 

www.egsrit.com 
Purdue Gamers Group - Lafayette, IN 

pugg.net 

04.20.13 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
WV Gamers - Eugene, OR 

www.wvgamers.com 
Oklahoma Gamers Group 
Oklahoma City, OK 
www.okgg.org 
SWVA Gaming: VI - Lebanon, VA 
www. swvagam i ng . com 

04.27.13 

Indiana Tech Ultimate Lan Party 
Fort Wayne, IN 

iitgamers.com 

05.18.13 

WV Gamers - Eugene, OR 

www.wvgamers.com 



Across The Nation — & Beyond! 



NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

05.22.13 

Naois Gaming - York, PA 

www.naoisgaming.com 

06.07-09.13 

GNWLAN: LANapalooza - Vancouver, WA 

gnwlan.com 

06.1S.13 

WV Gamers - Eugene, OR 

www.wvgamers.com 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

07.12.13 

SWVA Gaming: PnP.3 - Lebanon, VA 

www.swvagaming.com 

07.20.13 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.10.13 

WV Gamers - Eugene, OR 

www.wvgamers.com 

08.17.13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 



NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

08.24.13 

Naois Gaming - York, PA 

www.naoisgaming.com 

09.06-08.13 

Exile LAN XIII - Troy, NY 

exilelan.com 

09.14.13 

SWVA Gaming: VII - Lebanon, VA 

www. swvagam i ng . com 

09.21.13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 
WV Gamers - Eugene, OR 
www.wvgamers.com 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

09.27-29.13 

GNWLAN 10 - Vancouver, WA 

gnwlan.com 

10.18-20.13 

Naois Gaming - York, PA 

www.naoisgaming.com 

10.19.13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 
WV Gamers - Eugene, OR 
www.wvgamers.com 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 



Would you like us to help promote your next LAN? 

Give us a call at 1-800-733-3809 

We'll be glad to consider your event 



GAMING 




DOMINATE THE GAME 

Stay ahead of the competition. The GILA by GX Gaming blows away its competitors in 
the dust. This 8200dpi speed demon enables extremely fast cursor movement with 
pinpoint accuracy. 12 unique customizable buttons allows you to store up to 72 
macro keys in 6 profiles. 16 Million colors customizable in 3 different areas. 

Do you think you have what it takes to handle the power of the GILA? 



■ DPI Adjustable: 450/900/ lS00/3500d| 

■ 5 user-defined buttons with two instant 
macro shift keys 

■ Store up to 21 Macros 

■ Backlit system on Scroll wheel and Logo 

■ 20 grams built-in metal weights 
MSRP$39 

GX-Gaming products available at: 




X/Y axis DPI adjustable: 100-5700dpi 
9 button MMO/RTS gaming mouse 
Up to 55 Macro keys in 5 profiles 
Polling rate up to 1000Hz 
16 Million RGB backlit system 
6x4.5 grams of adjustable weights 
MSRP $69 



X/Y axis DPI adjustable: 200-S200dpi 
12 button MMO/RTS gaming mouse 
Up to 72 Macro keys in 6 profiles 
Polling rate up to 1000Hz 
16 Million RGB backlit system 
6x4.5 grams of adjustable weights 
MSRP $99 
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Saw money. Live better. 
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W KYE International Corp. 

12675 Colony Street, Chino, CA 91710 
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